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Barimar’s “Flying Welders” 


for Exceptional Emergency Jobs 


and the saving of time, and money. 
Breakdown Sunday—Ready Monday .. . 


BARIMAR and Scientific Welding are interchangeable terms 
familiar to Engineers and Industrialists throughout the land 


HERE ARE BRIEF NOTES of guaranteed jobs carried out “‘ on the spot”’ by 


the Barimar “‘ Flying Squad” Repair Shops. They tell of Resource, Rapidity, 





Europe’s Mightiest Oven. . . 

The Contractors were under a “time penalty” if this 
giant oven was not operating in time. Barimar 
“ Flying Squad” saved the day, welding hundreds of 
feet of seam in inner casting, with 800 rivet heads and 
several cast iron plates welded to steel casing. A rush 
job, but perfect to the last rivet. 


Sailed as Scheduled .. . 


A South American cargo steamer in Surrey Docks, 
held up by a fractured stuffing-box in the marine 
engine, avoided heavy dock dues and penalties by 
calling a Barimar “ Flying Squad” which completed 
a guaranteed repair in record time. 


Five Days versus Three Months. . . 


The main journal of a 30-ton crankshaft 12 in. diameter 
was broken. A new one was impossible under three 
months. A Barimar “ Flying Squad” hurried to the 
North of Jaresanonn making a perfect repair in five a 


~ BROKEN PARTS — 


Deliver or consign transportable 
parts to Barimar, first removing all 
fittings. Despatch carriage paid 
with sender’s name and address on 
labels. Send advice and instruc- 
tions by post. 


BIRMINGHAM, 19: 75 Villa Street, Hockley 


——=T HE WORLD’S SCIENTIFIC WELDING ENGINEERS, 








Without dismantling the engine of one of Britain’s 
largest tractors, a Barimar “‘ Flying Squad” in Essex 
repaired a sump under difficult conditions, welding the 
drawbar lug at the same time. Repaired on Sunday 
the tractor was at work next morning. 


Thousands of Pounds Saved. . . 

The 15-ton head of a 1000-ton hydraulic press (producing 
electric cable) split completely in half, holding up con- 
tracts threatening a loss of thousands of pounds. 
A Barimar “ Flying Squad ”’ worked day and night till 
the job was finished, leaving the damaged part 25 per 
cent. stronger than new. Press has since been working 
splendidly. 


A Split Shearing Machine . . . 

Engaged on work both urgent and vital this metal 
cutting machine in South Wales: Split in several places 
under the strain. A Barimar “ Flying Squad” pro- 
duced a Guaranteed Repair with record speed and was 
complimented by the owners on its perfection and 
expedition. 


REPAIRS, large or small—in all metals—carried out in 
Barimar factories, are guaranteed repairs, lasting and 
dependable. CONSULT BARIMAR FIRST in all 
welding repairs. It’s cheapest, quickest and most 
dependable. Telephone Barimar—they will advise you. 


Telephone Barimar—they will always advise you 


Barimar House, 22-24, Peterborough Road, FULHAM, LONDON, S.W.6 


Telephone: RENown 2147-2148 


Telephone: Northern 9357 


GLASGOW, C.2: 





134, West George Lane 


THE SITE OF BARIMAR’S’ REPAIR 
LARGEST STONE CRUSHER IN 


Giant Stone Crusher at Mountain Top restored to Service . . . 


The largest Granite Crusher in Great Britain had broken down. 
top of a 1500 ft. mountain in North 
Barimar guaranteed to repair and strengthen the side member 


was sent for. 
in situ. 


weeks. 


Night 2148 


NEWCASTLE-UPON-TYNE, 1: 


A “ Flying Squad” 
practically day and night the job was finished within the contract time of six 
Then the Crusher resumed work—24 hours a day, to catch up arrears. 
Truly a magnificent test for this Barimar Record Repair. 


Telegrams: 


Telephone: Central 4709 


TO THE 
THE BRITISH ISLES 


It was at the 
Wales. Work came to a standstill so Barimat 


of Barimar Welders left immediately. Working 


“Bariquamar, London, S.W.6” 


64-66, The Close Telephone 21055 
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of Lightening 
Lubricating Costs 


_ ideal machine would operate with- 
out lubrication and many develop- 
ments towards this end have been made. 
They have been made by alterations in 
design, by the use of special materials, 
by the application of specialized know- 
ledge to the choice and use of lubricants, 
and sometimes by a combination of 
these techniques. 

Alterations in design have been 
highlighted recently by the introduction 
of cars requiring no greasing throughout 
their life. This has been made possible 
by using rubber bushes where the degree 
of movement is restricted, and by 
employing sealed joints packed with 
lubricant. Design alterations can be 
carried further, by producing units which 
do not depend upon lubricated surfaces 
and close-maintained clearances. An 
example is the substitution of a sliding 
bearing, e.g. an axlebox moving in 
guides, by a radial movement governed 
by rods. Such alterations often have the 
added attraction of weight reduction. 
For certain special applications, air 
bearings and gas bearings are being 
developed. 

Changes in materials include both the 
bearing material and the lubricant. 
Dry bearings, in addition to needing no 
maintenance, have the ability to accept 
heavy loads and high speeds, can operate 
at high temperatures, and do not suffer 
from fretting corrosion. Lubricants 
such as lithium-based grease enable 
bearings to be relubricated at long 
intervals. 

While it might be considered inimical 
to the interests of an oil company to 
run an economy service, such a step has 
been taken. Specialized knowledge 
methodically applied can result in large 
savings. An industrial firm which 
availed itself of recommendations 
made after a study of its maintenance 
and lubrication systems by a leading oil 
company, made a direct saving of over 
£3,000 in one year. 


The Risk of 
Taking a Risk 


IGuRES published by the OEEC on 
road accidents show that about 
50,000 people are killed every year in 
Western Europe. For every one killed, 
ten are seriously injured and 40 slightly 
injured. Since nobody wants to have 
an accident, why are these figures so 
Staggeringly high? 

Men habitually take calculated risks. 
They drive too close to the car in front, 
knowing that the likelihood of its 
Stopping suddenly is remote. It seems 
Probable that this willingness to take 
risks is a fundamental cause of road 
game and of other types of accident, 
00. 

Every time we board a train, bus or 
aeroplane, we are taking a calculated 
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risk, but it is one which most of us 
think worthwhile in order to get the 
most out of life. We are prepared to 
risk our lives on the road in order to 
move about at the pace dictated by 
modern civilization. This is unavoid- 
able, but, while we can make calcula- 
tions about the risks involved in using 
public transport, we are in no position 
to calculate the risk of a particular form 
of bad behaviour on the roads. 

Since the human mind can be likened 
to a computer, mistakes and errors of 
judgement which lead to accidents 
might be drastically reduced by building 
more information into the ‘* computer.”’ 
From birth to adulthood the human 
mind is progressively conditioned to 
conduct the body’s movements so as to 
avoid rgky behaviour in normal 
environment. Later in life, when 
motoring is taken up, the mind needs 
further training to meet the demands 
of a new environment—one in which 
the body’s actions and reactions are 
more critically important. This training 
tends to be inferior to that received in 
childhood when, largely by trial and 
error, we gradually learn to avoid even 
the slightest risks to our frail and 
vulnerable bodies. 

If increased training could in fact 
condition people to act and react with 
greater effect—and there is plenty of 
evidence pointing to this—then the 
time has surely come when this form of 
behaviour-education should be exercised 
over our behaviour on the roads. 
Then the examination for a driver’s 
licence could be made more stringent, 
and it could be supplemented by an 
examination of the applicant’s under- 
standing of the reasons for the Highway 
Code, and a medical examination of his 
reflex actions. 


Boardroom Policy 
on Design 


RITISH goods often excel foreign 
goods for design ingenuity, first 
class engineering, good workmanship 
and materials, but sometimes they fall 
down on their aesthetic design and 
styling. So it has been said—so often 
that the legend dies hard. 

The goods which find treir way into 
this country from abroad do so only 
because they represent the best from 
those countries. We never see the more 
numerous poor examples, for the very 
reason that they are poor. 

If Britain joins the Common Market, 
attention to pleasing design will grow 
increasingly important. Continental 
countries will not be influenced by in- 
genuity, quality or even price alone, 
but just as much by good looks. 

Many manufacturers, particularly of 
capital goods, regard eye appeal in 
their products as an unimportant and 
irritating side issue. Many a good 
down-to-earth engineer thinks of the 
industrial designer as somebody who 
invades his territory and pokes his nose 
into something which isn’t really his 
business. 

Dr. John T. Murray, himself an 
engineer and architect by training, in a 
paper presented at the recent Inter- 
national Design Congress organized by 
the Council of Industrial Design, 
advocated that the board of every 
company engaged in making designed 
products should include one member 
who was a fully trained industrial de- 
signer. 

Good design needs an advocate in 





the boardroom, but it is overstating 
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the case to argue the need for a fully- 
trained industrial designer as a member 
of the board. Directors are picked for 
their overall qualities and abilities, not 
for their expertness in a narrow special- 
ism. Good design is only one of the 
results of a dynamic board. 


of Night Use 
of Electricity 


HE Central Electricity Generating 

Board are faced with a constant 

problem: how to utilize their generating 
plant to the best advantage. 

The problem is to even out the load 
throughout the year, and more par- 
ticularly throughout the day. The 
latest report from the Electricity Council 
shows that the load factor of all plant is 
48-5 per cent. Although this is an 
improvement over previous figures, it 
still means that less than half the possible 
amount of electricity is being generated 
during the year. 

Electricity generated by the power 
stations is sold by the CEGB to the 
Area Boards, who in turn sell it to the 
consumer. Consequently, the price at 
which the Area Boards can sell it must 
depend on how much it costs them. 
The CEGB are now introducing a cheap 
night tariff which is intended as a direct 
incentive to increase the use of elec- 
tricity at night and to encourage the 
work of the Area Boards in this respect. 
The tariff, reduced to its basic terms, is 
in two parts. There is a flat-rate charge 
of £8 per kilowatt based on the average 
demand from each Area Board; and 
each unit of electricity is sold to the 
Boards for 0-58d during the day, and 
for 0-47d at night. The reduced rate 
applies from 11 pm to 7 am. 

The onus is now placed on the Area 
Boards to encourage the use of elec- 
tricity at off-peak times. Such uses 
include refrigeration and water heating, 
which have the advantage of a con- 
tinuous demand among a variety of 
customers, and also such developments 
as electrical floor warming, heating with 
thermal storage systems and new tech- 
niques in industry to promote load 
reduction at peak times. 


Night Storage 
of Gas 


| capt enes for Britain’s first large-scale 
underground gas store in a deep 
geological stratum raise an interesting 
question. Who decides the best use that 
can be made of the “ below ground?’’ 

The Gas Council would like to use a 
70 ft thick bed of greensand 800 ft 
below Winchester to store town gas. 
They would also like to have additional 
storage underground in the Cotswolds, 
west Midlands, and north-east York- 
shire. In searching for suitable strata 
and natural gas formations the Council 
have spent £1,100,000. 

Below Winchester the greensand is 
capped by a highly compressed layer of 
gault or clay that is said to be completely 
gas-tight. Boreholes would be driven 
down to the greensand, and gas pro- 
duced above demand would be forced 
down urder pressure, displacing water 
already there through the permeable 
beds. When the demand for gas rose 
above output, the valves would be 
reversed and the natural pressure would 
return the gas to the surface. Thus the 
gas industry would achieve a flexibility 
it now lacks. 















Evidence concerning the Winchester 
project has been published in a report 
of the Select Committee on Nationalized 
Industries. Sir Frank Nugent, one of 
the members of the committee, raised 
the possibility that the water in the 
greensand might become polluted by 
the town gas, yet subsequently be 
required to supplement public water 
supplies. It was admitted that pollution 
would probably occur but claimed that, 
at Winchester at least, the water was 
already brackish and that at other sites 
care would have to be taken to see that 
prospective water supplies were not 
contaminated. 

There is an alternative. No less than 
300 active oil wells are being operated 
in the country at the moment; all oil 
deposits are vested in the Government 
and the wells are operated by the BP 
Exploration Company, who pay a 
royalty on every ton produced. Could 
not. these wells be used to store gas 
when they have served as oil wells? 

The country cannot afford to pollute 
water supplies, and from the oil wells 
the gas might come back enriched. Or 
could these strata be better used for 
building up strategic stores of imported 
oil? In some areas, as land suitable for 
water reservoirs is scarce, could the 
strata be used to hold long-term water 
reserves? A strategic plan is required. 


and Wagons 
with Brakes 


F British Railways are to remain in 
the freight-carrying business the 
speeding up of freight and mineral trains 
is essential. Continuous (i.e. whole 
train) brakes are needed, and in 1956 
the decision to fit them was announced. 
Superficially, the cessation of the 
contract for vacuum brakes with the 
Westinghouse Brake and Signal Com- 
pany, announced this week, seems a 
direct threat to further modernization. 
Continuous braking demands close 
coupling, which has led to some objec- 
tions being raised on the grounds that 
the continental type of coupling used 
was too heavy to be swung by a pole. 
These objections were voiced by some 
railway staff but principally by traders’ 
staff, the latter also disapproving of 
going between wagons to couple pipes. 
Though the original Instanter coupling 
was lighter, it tended to jump into the 
extended position and possessed no 
greater strength than the ordinary 
three-link coupling. These problems 
have been overcome by improving the 
shape of the link and _ substituting 
material of oval section. Providing that 
the use of this modified coupling is 
accompanied by the fitting of hydraulic 
buffers, no technical problems remain. 
The programme for wagon building 
and the conversion of existing wagons 
is determined by the traffic flow, which 
is not easily foreseen. As an illus- 
tration, the recession of 1958 caused an 
annual drop in traffic of 30 million tons 
—which has never been fully recovered. 
Until the situation can be reappraised 
and a decision taken, the wagon 
building programme has been reduced 
and the need of continuous-brake equip- 
ment likewise cut down. As a result 
the BTC has advised Westinghouse that 
deliveries—which ‘had previously been 
slowed down—will terminate at the 
end of the year. 

All British Railways fleet of merchan- 
dise wagons with a life which justifies 
conversion has now been fitted with 
continuous brakes. 
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Influence of the Big Buyer on Design 


The large scale buyer has a 
responsibility to industry and 
the public in demanding the 
best in aesthetic design. What 
policy should be adopted and 
how should it be put into 
practice ? 


T= influence on design of the large industrial 

concerns and public authorities in their 
position as large scale buyers has become 
increasingly important. The Council of Industrial 
Design recently organized an international con- 
gress with the title ‘‘ Design Policy for Corporate 
Buying.” In three sessions speakers were 
grouped into talking about design policy, design 
practice and trade repercussions. 


Design Policy 

In his opening address, the chairman of the 
CoID, Sir Duncan Oppenheim, said that cor- 
porate buyers could exercise a big influence for 
good in British design. ‘“ The effect on industry 
who make the goods and on the public who use 
them can be profound and this imposes a tremen- 
dous responsibility on the purchasing body for 
maintaining high standards of design.”” A design 
policy for those who purchase as well as those 
who manufacture is a comparatively recent 
conception but Sir Duncan hoped that the idea 
would gain much wider recognition as a result 
of the Congress. 

A British shipping company who have always 
been esteemed for good design is the Orient 
Steam Navigation Company, now part of P & O 
Orient Lines. One of the directors, Sir Colin 
Anderson, said that ‘‘ more than one generation 
of the family had been deeply interested in good 
design and, through this influence at the top, the 
habit of considering good design to be important 
had become a part of the thinking of everyone 
within the company who, in one way or another, 
had to do with the ordering or commissioning 
of things that needed designing.” 

** By great luck the arrangement worked well 
enough. But supposing the family had not 
produced people within the circle of management 
with the particular capacity to fill the appoint- 
ment?” Sir Colin, in leaving this question 
unanswered, said that with the coming together 
of the Orient Line and P & O, the size of the 
total design problem made the patriarchal 
amateur approach no longer feasible. 

In ship design, P & O’s practice has been to 
rely first on their own naval architect, who 
though chosen principally with a view to his high 
technical ability is also valuable for his under- 
standing of the need for well designed detail of all 
kinds. Interior architecture used to be in the 
hands of one consultant architect, but as the 
ships became larger, a team of experts was 
engaged. For “ Canberra’’ there were three 
firms working with the naval architect and for 
“ Oriana ”’ there were four. 

Of more recent vintage, British European 
Airways’ design policy was discussed by their 
chief executive, Mr. Anthony Milward. 
BEA regard good design as a fundamental 
part of their operations. ‘“‘In our view,” ex- 
plained Mr. Milward, “ proper care for good 
design whether it be in sales offices, vehicle 
liveries, aircraft markings or in a simple letter 
heading, is a way of thinking by management. 
Good design permeates a company only when 
management recognizes the basic need for it.” 

An interesting point which came out of Mr. 
Milward’s paper is that BEA publish a manual 
of design. This is to ensure that in such an 
organization trading all over Europe and to 
the Middle East, the basic elements of BEA 
design policy should be promulgated widely to 
all responsible levels of staff. The manual 
contains two aspects of design policy. Firstly it 


incorporates the most basic elements such as 
correct trademarks, examples of correct house 
colours and a multiplicity of detail of this sort 
which comes nearer to trade mark practice than 
to anything else. Secondly it contains a number 
of illustrations of complete items such as sales 
offices, a fleet of vehicles, the aircraft markings 
and so on. In short, the manual shows how 
BEA’s design policy is to be implemented. 

Mr. Milward’s parting thought was that “ it 
is not enough to be good, we must be seen to be 
good—this is the kernel of a company’s design 
policy.” 


Design Practice 


Having established the need of a design 
policy how does a company go about putting it 
into practice? Professor Misha Black—who 
among other things is industrial design con- 
sultant to the BTC for diesel and electric 
locomotives and also to Beagle aircraft—made a 
parallel remark in his paper. He said “‘ If the 
value of good design is accepted, the problem 
of getting it remains.” 

Professor Black said that as in every other 
aspect of industrial development, the responsi- 
bility lies at the board room table. ‘A pro- 
gressive design policy can only fructify over a 
sustained period if at least one member of the 
board is passionately devoted to the proposition 
that not only is ‘ good design good business’ but 
that high design standards are preferable to 
mediocre, even when their effect on sales is in- 
tangible.” 

When Professor Black has been charged with 
the responsibility for a major design project he 
has always asked for the establishment of a 
design policy committee at an early stage of the 
undertaking. The chairman of such a com- 
mittee should preferably be a senior director of 
the company and its members those principal 
executives involved in the implementation of a 
design policy; the chief staff designer and the 
consultant designer. 

Such a committee “should be the policy 
recommending body, the critic of specific 
design proposals, the fire in which opposing 
views are tempered, but never the body which 
designs anything. This must remain the un- 
disputed responsibility of the consultant designer 
working, on a professional expert level, with— 
when they exist—the client’s staff design and 
engineering offices.” 

Following the Government’s approval of the 
railway’s Modernization Plan, the need for 
better design began to be widely appreciated. 
Matters came to a head in 1956 when the pre- 
liminary designs for some of the first diesel 
locomotives were submitted by the manufacturers 
and were seen to be not very satisfactory. It 
was then decided that an organization for apply- 
ing good design must be devised and put to work 
with some urgency. 

Mr. T. H. Summerson, who is chairman of 
the Design Panel of the British Transport 
Commission, gave details in his paper of how the 
railways tackled this problem. A design panel 
was set up with the following terms of reference: 
(a) to advise generally on the policy to be 
followed in dealing with design problems in 
different fields; (b) to advise the management 
bodies of the BTC’s activities and obtain pro- 
fessional advice from outside designers; (c) to 
promote design interest among the staff. 

Mr. Summerson said “‘ it is the Panel’s policy, 
while trying to avoid interfering with the 
reasonable initiative of consultant designers, to 
ensure that all the new designs of, for example, 
locomotives, shall accord with the best con- 
temporary and British taste, and shall, moreover, 
bear a family resemblance one with another. 
To achieve this is among the most important 
duties of the Panel staff and is necessarily begun 
by the specification and briefing, and followed 


up by suggestion and guidance. When yoy 
consider,” said Mr. Summerson, “ that foyr 
different consultant designers have worked with 
different manufacturers on the larger diesel 
locomotives, I think when you look at their 
products that you will agree that they have not 
done too badly.” 

Has the panel’s work been of any practical 
value to the BTC? Mr. Summerson mentioned 
that “‘ there have been some incidental benefits 
that can be very clearly seen and even measured. 
For example, the panel has commissioned 
special designs for laminated plastic sheet. By 
putting BTC designs out to competitive tender, 
the panel was able, in little more than a year, 
to show a clear saving of £40,000. That little 
job alone paid the whole costs of the panel, 
including consultants’ fees, for 1960.” 

** But the greatest benefits are intangible. [t 
would be dishonest to pretend that for the most 
part they can be readily measured, let alone 
valued. People travel or consign their goods by 
rail or other means by reference to their con- 
venience or their pockets, and only rarely for 
other reasons. But without doubt the work of 
the panel has made its impact on public 
relations.” 


Trade Repercussions 


Mr. Alastair Morton, said that “‘ the effect 
which schools, public transport, hotels and ships 
have on design is through the influence which 
they have on the public. When people live among 
well designed and well furnished public buildings 
and vehicles it cannot but have an effect on 
their own taste and buying habits, thus having 
a marked effect on the standard and vitality of 
design in this country.” 

Dr. John T. Murray, architect and engineer by 
training and chairman of John Murray Indus- 
trial Consultants Limited, said that he did not 
like the term “‘ corporate customer.’ He went 
on that “design by committee is no more 
possible than love by committee. Even design 
by council is ‘impossible, and the Council of 
Industrial Design can no more practice what it 
preaches than can the Marriage Guidance 
Council.”” 

The achievement of industrial design demands 
technically informed judgment, said Dr. Murray. 
‘“* The traditional slogan that technicians should 
be kept on tap but never on top is an ignorant 
and arrogant prejudice which is fast paralysing 
Britain’s industrial effort. A director with formal 
design training on the board of every company 
making designed products, making design an 
integral part of industrial decision rather than a 
subordinate afterthought, is a first condition 
of any serious renaissance in British product 
design.” 

Harping back to his dislike of the phrase 
‘“* corporate buyer,” Dr. Murray said that he did 
‘““ not believe that the large scale buyer does or 
should determine design trends. The fallacy 
behind this premise is the assumption that the 
man who buys one thousand articles represents 
one thousand consumer opinions. He does not. 
He represents his own opinion of one thousand 
customers’ opinions and this is just as likely 
to be wrong as another equally good buyer's 
opinion based on a smaller selection. Nor, 
indeed, if the larger buyer’s opinion did accurately 
reflect public opinion would this be particularly 
relevant. The elephant no more knows what 
makes the flower grow than does the mouse.” 

Issuing a word of warning to the Congress 
and to the big buyer in particular, Dr. Murray 
said that design direction was not required from 
the big buyer, but enlightened support was. He 
emphasized this in his closing remarks by saying 
‘“* What industry needs as a stimulus to produce 
more good design, is the enlightened support of 
the big buyer; not the arbitrary dictates of Big 
Brother.” 








hell 


—_—_ras 


<-_e oo owe 7 


eC. B..ecy 


Se Ee eee ee a a” See 





ENGINEERING 13 October 1961 


463 





—__———— 


Relief Valve Increases Safety of Hydraulic Systems 


A relief valve developed by ICI Metals Division 
for pressure control on their extrusion presses is‘ 
said to have many advantages over the ordinary 
and differential type relief valve. 

The object of ICI’s design was to produce a 
valve which could not stick, would open and shut 
reliably as close to the set pressure as possible, 
would discharge a large volume with a small 
pressure rise and would remain free from leakage. 
In addition it would have to work under onerous 
conditions, with water containing pipe scale and 
other dirt. The illustration represents a 1 in bore 
valve for a pressure of 4,400 Ib per sq. in and the 
design is simple as well as not being unduly 
expensive. 

Packing friction was avoided by eliminating all 
packings except a Fluon piston ring on the dis- 


“charge side, and friction due to side thrust was 
‘reduced to a very low figure by the spring suspen- 


sion system first developed in Germany for high 
pressure chemical plant valves. A large dis- 
charge capacity was obtained by using a spring 
with the low rate of 1,760 lb per sq. in and by 
providing a reaction lip at the valve. This lip, 
the general design of the body and the broad flat 
Stellited seats adopted to reduce wear and leakage 





Developed by ICI, this 
relief valve is said to 
have many advantages 
over the ordinary and 
differential type relief -—& 
valve. Although shown — 
horizontally, the valve 
is normally mounted 
vertically. 
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were taken from normal steam valve practice. 

After a few modifications to the original 
design, the final version of the 1 in bore valve 
discharged about 250 gal per min at a pressure of 
4,000 Ib per sq. in, which was the full capacity of 
the pump used for the test. In the test, the lift 
was about 4 in and the discharge intermittent, so 
that the maximum capacity of the valve is actually 
much higher. At 250 gal per min discharge, the 
pressure at the valve was only 200 to 300 Ib per 
sq. in above the blow-off point and the shut down 


was said to be clean and sharp close below the 
blow-off point. The original 1 in valve has not 
received any attention during the year it has been 
in service. 

Mr. W. Melville of ICI’s Metals Division 
supplied the above information and ICI are 
prepared to supply further details to interested 
parties. 

Imperial Chemical Industries Limited, Metals 
Division, PO Box 216, Kynoch Works, Witton, 
Birmingham 6. 





3 MW Mobile Generating Set 


A single unit 3 MW power package which can 
be transported by road or rail, or sited for 
stationary use without the need of special 
foundations is being produced by Bristol 
Siddeley Engines. 

With such a unit, power can be provided at 
short notice at any point accessible by land, sea 
or air. Thus electricity supply undertakings can 
introduce a 3 MW generating set into any part 
of their system in a matter of hours for peak- 
lopping, standby during maintenance or for 
emergency duty. It can also be used by con- 
tractors as a mobile power source. 

For mobile use, the equipment’s aluminium 
body, on its heavy duty welded chassis can be 
transported by tractor and an eight wheeled 
semi-trailer. If the unit is to remain on a semi- 
permanent site, there is no need for foundations 
as the chassis is rigid and provided with six 
levelling jacks. The noise level of the unit in 
operation is said to be acceptable for residential 





This 3 MW self-contained 
turbogenerator is powered 
by an industrial version 
of the Bristol Siddeley 
Proteus aircraft engine. 














areas, as the air intake and exhaust systems are 
silenced. 

The power unit is the Bristol Siddeley Proteus 
gas turbine engine, developed from the aircraft 
engine of the same name. A feature of the 
industrial Proteus is the range of fuels which 
can be used and systems are available for kerosine, 
diesel fuel and natural gas. 

Said to cost less than any other unit of similar 
capacity, it is divided internally into three com- 
partments—gas-turbine power plant, generator, 


and control equipment. The complete unit is 
under 43 ft long and 11 ft 3in high. In width 
it is 8 ft 3 in and the weight is 30 tons. 

Operating experience with static Bristol 
Siddeley 3 MW sets has been available from 
those operated by remote control by the South 
Western Electricity Board. These have been in 
service for two years and such has been their 
success that further sets have been constructed. 
Bristol Siddeley Engines Limited, Ansty Works, 
PO Box 17, Coventry. 





Cross Roll Bearings Take Multi-directional Loads 


Rotation and operation of large superstructures 
such as cranes and tank turrets, induces heavy 
compound loads and with the more conven- 
tional type of slewing race, the inevitable main- 
tenance and frequent adjustment. 

After research into the problem and realizing 
the advantages of taper roller bearings, Prietsman 
Brothers together with British Timken produced 
the Priestman cross-roll bearing. British Timken 
already produced a bearing with suitable charac- 
teristics, but which had a degree of precision 
and metallurgical finesse that was not suitable, 
for excavator engineering. 

When fitted to any type of rotating structure, 
this bearing is said to require no attention apart 
from occasional lubrication and whereas it was 
a vulnerable and neglected mechanism now has a 
life which is as long as the structure itself. 

Pre-loaded taper rollers, which are doubly 
sealed against the ingress of dirt and moisture, 
give long line contact which by comparison with 
ball point contact, spreads the load over the 
largest possible path area. The hardened taper 
rollers with their crossed axes meeting on the 
bearing centre line ensure a compact assembly, 
able to resist multi-directional loads because their 








Roller “A” contacts rolling surfaces of rings 3 

and 2, whilst roller ** B’’ contacts the rolling 

surfaces of rings I and 4. The crossing of the 

roller axes combined with the inclination of the 

roller paths allows the bearing to resist loads in 
any direction. 


constant rolling speeds eliminate skidding and 
scuffing thus giving the maximum bearing life. 
By eliminating the clearance between the 
rollers and their paths, pre-loading minimizes the 
danger of path indentation. By interlocking the 
revolving superstructure and stationary base, the 
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cross-roll bearing effectively distributes opera- 
tional shock loads. 
Priestman Brothers Limited, Hedon Road, Hull. 





Safety Devices 
for Tower Cranes 


The ‘“Simox” safe-load indicator and the 
** Simox ”’ constant-load limiter are two separate 
units which work in conjunction with a common 
visual warning, audible alarm and _ cut-out 
system to bring full overload protection to 
tower cranes. They prevent overloading and 
give warning of excessive load or working radius. 

Developed by the Materials Handling Division 
of Babcock and Wilcox for inclusion as standard 
equipment on the Babcock-Weitz saddle-jib 
tower cranes and for application to all Weitz 
tower cranes imported into this country, they can 
be adapted for use on other types of tower 
crane. 

The safe-load indicator is mounted on the main 
tie bar that supports the jib by linking it to the 
top of the tower. It safeguards the cranes 
against excessive loads or radius. Operation is 
based on a continous comparison between the 
length of the loaded tie-bar and the constant 
length of an unstressed operating rod. This rod 
is fixed to the tie-bar at one end, supported 
against sagging along its length, and at the other 
end is pivoted to the first of a series of levers 
that amplify the minute stretch in the tie-bar 
caused by a load on the crane’s hook. Excessive 
stretch operates in sequence three adjustable 
micro-switches which serve the warning and 
alarm signals and ihe cut-out. 

Wired in parallel with the safe-load in- 
dicator is the constant-load limiter, which is 
embodied in one of the hoist-rope pulleys and 
provides protection against excess loads on the 
hoist-rope irrespective of radius. Both units 
include mechanical means for operating micro- 
switches which as the safe working load is 
approached give a preliminary visual warning 
and then an audible alarm before tripping the 
control circuits to safety. 

After tripping has occurred, no outward 
travel of the crane’s saddle or raising of the load 
is possible, but inward travel and/or lowering of 
the load can still be effected by the normal 
controls. As soon as the excess of load or 
radius is removed, all circuits are restored for 
normal working by use of the “ start’ control. 
Babcock and Wilcox Limited, 209 Euston Road, 
London NWI. 


Three Car-Sets with 
High Power/Weight Ratio 


Three-car multiple unit diesel sets, with 180 hp 
Rolls-Royce engines are now entering service 
with the North Eastern Region of British Rail- 
ways. 

These sets have a tare of 874 tons giving a 


Multiple unit diesel sets with a high 
power-to-weight ratio. 


power-to-weight ratio of 8-3 hp per ton which 
is said to be appreciably higher than any other 
all-steel sets now in service with British Railways 
using naturally aspirated engines. The power-to- 
weight ratio is slightly higher than sets of light- 
alloy construction fitted with 150 hp engines. 
The trailer cars are fitted with bogies having 
a modified suspension developed by BTC. They 
include vertically hung swing rods carrying on 
knife edges the spring plank which is tied to the 
bolster by an “anti-shimmy” bar, the side 
control being by rubber spring and hydraulic 
dampers. The secondary springing includes a 
rubber spring which takes increasing effect with 
the addition of pay load, thus reducing the 
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equivalent rate, and this portion of the suspension 
is hydraulically damped. 

With these bogies it has been possible to 
achieve a remarkably stable vehicle even at 
50 mph on track with a ruling gradient of 1 in 80 
and with continuous reverse curvature of 30 
chains, whilst on sections laid out for fast running 
no apparent deterioration in riding characteristics 
occurs up to speeds of 75 mph. 

The Rolls-Royce engines with the Wilson 
gearboxes and fan-cooled radiators are arranged 
symmetrically in the underframe of the motor cars, 
as is all major duplicated underframe mounted 
equipment whether associated with the power 
unit or not. The designers are of the opinion 
that this layout and the degree of standardization 
of suspension details which it permits, together 
with the attention which has been given to 
logical relationship and accessibility of equipment 
must facilitate maintenance and considerably 
ease the work of the motive power depots. 

The sets were designed and built in conjunction 
with the Drewery Car Company by The Birming- 
ham Railway Carriage and Wagon Company 
Limited, PO Box No. 336, Smethwick 40. 


A New Middle 
for an Old Tanker 


One of the wartime T2 tankers—which were the 
equivalent in tanker form of the famous Liberty 
ships—has recently acquired a new section to 
make her a vessel 545 ft long, 78 ft 6 in broad 
and 42ft 5in deep. The original dimensions 
were 523 ft 6 in by 68 ft 2 in by 30 ft 2 in respec- 
tively. The vessel was the ‘‘ Texaco London,” 
owned by Texaco Panama of New York and her 
carrying capacity is now 23,500 tons. 

The Blythswood Shipbuilding Company 
Limited built the new mid-section, which was 
442 ft long, and bow section, and carried out the 
launch on the Clyde. It was complicated by the 
lack of stern and the absence of machinery weight 
which necessitated filling the after tanks with 
500 tons of compensatory water ballast. 

While Blythswood did their work, Barclay, 
Curle and Company had cut the existing vessel. 
They took over the sternless section after the 
launch and joined it to the old stern. Calcula- 
tions for placing the new section in position with 
the existing stern proved only 4 in out and they 
were working on a margin of less than 3 in 
between the hull bottom and the drydock 
blocks. From the launching to the final joining 
took only two days and the time taken to actually 
mate the two sections was under three hours. 

Success with this combined venture has 
brought the two firms a similar contract worth 
£900,000, in the face of Continental competition. 


Fast Travelling 
Mobile Crane 


Expressly aimed to combat Continental com- 
petition, Coles have introduced a new type of 
mobile crane. Known as the Leda, it is fast 
travelling, has full-circle slewing and a lifting 
capacity of four tons. It differs noticeably from 
other Coles mobile cranes, in that the driving 
position is stationary while the jib revolves. 

All power for the crane is supplied by a 3-6 
litre Ford four-cylinder diesel engine mounted 
in the chassis which develops 52 bhp at 1,800 
rpm. Drive to the front wheels is by normal 
transmission through a four-speed synchromesh 
gearbox giving the crane a maximum speed of 
174 mph and allows it to negotiate gradients of 
1 in 34. A normal variable voltage/variable 
speed unit of 0-400V is underslung from the 
chassis. The slew unit, brake and motor are 
also mounted in this way. 

Driving controls are all situated within easy 
reach of the driver. The two self-centralizing 
“finger tip ’’ pilot switches, which bring into 
operation interlocked heavy duty reversing 
contactors, are situated close to the driver’s 
hand and enable him to control all crane move- 
ments without stretching. 

The hoist and slewing motions are combined 
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in one two-motion pilot switch which is unique 
to the Leda and will, it is claimed, enable the 
operator to considerably speed up handling 
cycles. With it he can simultaneously or 
independently operate both the hoist and slew 
motions with one hand, leaving the other free 
to steer or operate the derrick motion. 
Hoisting and derricking are at all times 
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The Leda is a fast travelling mobile 
crane of 4 tons capacity with full circle 
slewing. 


controlled by several safety devices, and an 
automatic safe load indicator is available which 
continuously weighs every load and warns by 
visual and audible means of any tendency to 
overload the crane. It automatically prevents 
lifting of an unsafe load irrespective of the jib 
position. 

The cantilever jib version, which is not fitted 
with outriggers, has a maximum radius of 12 ft 
when fitted with a basic 11 ft 3 in jib or up to 
20 ft 9in with a 20ft jib. A strut jib can be 
fitted as an alternative. 

Manoeuvrability is a strong feature of the 
crane and its turning circle is 12 ft radius. The 
tail radius of the superstructure exceeds the 
chassis width by only 1 in, which allows the 
crane to operate in narrow aisles. 

Steels Engineering Products Limited, Crown 
Works, Sunderland, Co. Durham. 


Air-Water Lance for 
Cleaning Bus Interiors 


A new method of cleaning bus interiors is being 
introduced by London Transport, who plan to 
use it in all their bus garages within the next two 
years. 

The device consists of a metal lance fed by 
coaxial pipes with compressed air at 150 Ib 
per sq. in and water at mains pressure—the 
exact water pressure is not important. The 
lance introduces small quantities of water into 
the compressed air blast which produces a 
fine mist spray so that the air is sufficiently 
moist to keep any dust from rising. 

In operation, the lances are taken through 
front windows on upper and lower decks, and the 
operators work towards the rear of the vehicle 
blowing dirt and rubbish, which can include 
sodden newspaper, cartons and banana skins 
onto the platform and subsequently into a 
container. Having completed the task the 
operators walk backward along the bus so that 
the hoses which are contained in spring loaded 
reels can re-coil. 

The lance is said to take less than half the 
time needed for vacuum cleaning, and as a 
result London Transport will be able to service 
30 buses per hour through a single refuelling and 
washing line. 
London Transport 
London SWI, 


Executive, 55 Broadway, 
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Plain Words 


By Capricorn 


HAVE often wondered how long it will take 
to develop reliable techniques for fore- 
casting human behaviour. Over the whole 
range of knowledge there are a number of 
points at which the variables are particularly 
difficult to assess. Instances which spring 
to mind are seasonal and other variations 
in climate, but the biggest problem of all is 
the human element in the situation. To 
engineers and others of scientific training it 
seems that it is failure to evaluate continu- 
ously and scientifically the human variable in 
the equation which has held up the big 
breakthrough in knowledge. 

You can calculate exactly where and how 
the two sides of the span of a bridge will 
meet. With the help of laboratory experi- 
ment you can tell accurately what will be the 
end result of a complicated chain of chemical 
reactions. But put a human being into the 
situation and anything might happen. All 
the tidy calculations collapse in a morass of 
uncertainty, where you must rely on intui- 
tion and experience. 

This perverse unpredictability is an affront 
to our hopes for the unity of all knowledge. 
It challenges the expectation of the scientist 
that there is a coherent pattern behind 
anything and everything. But all is not lost. 
The latest efforts to use computers in fore- 
casting human behaviour suggest that the 
breakthrough may not be so far off as one 
had’ imagined. Recent developments in 
“ simulatics ” by theoretical mathematicians 
and computer experts in some of the New 
England universities give promise of impor- 
tant advances. 

A Simulatics Corporation has been formed 
to spread the development and use of these 
new techniques. They are an outcome of 
“business games” played with computers. 
It will now be possible to feed all human 
variables into any situation. Not only can 

the well-nigh innumerable possible reactions 
of a group of persons be fed into the calcu- 
lation, but all possible reactions of all possible 
people affecting the situation can be taken 
into account as well. If a new product is to 
be launched, simulatric techniques will claim 
to measure all human behaviour reactions 
to its launching, from the effect of Mr. 
Khrushchev’s moves over Berlin to Mrs. 
Smith’s prejudices about packaging in Sioux 
City. 

I can see the old arguments about free-will 
and determinism cropping up again in the 
literary journals. We shall be told there 
ain’t no such thing as free-will. Personally, 
I am not worried. Our simulaticians may 
be able to predict group behaviour, but they 
will never predict the oddities of individual 
behaviour. We shall have a new golden 
age of eccentrics. At last we shall be rid of 
the Common Man. People will be different 
Just to fox the computers. 

Then one day—I should love to be there— 
an eccentric computer will be different just 
to fox the simulaticians. 


' 
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Letters to the Editor 


Simplified 
Lubrication Formula 


Sir, In reply to Mr. F. J. Wren’s letter (ENGNG., 
22 Sept. °61, p. 369), commenting upon 
our article “‘ New Roller-Bearing Lubrication 
Formula ”’ (4 Aug. ’61, p. 158), we regret that 
our phrase “‘ materials parameter ’’ has caused 
some misunderstanding. 

This parameter, G, which is the product, 
yE’, embraces a property of the lubricant as 
well as the elasticity of the solids. As Mr. 
Wren points out, it is evident from the formula 
that film thickness is virtually independent of the 
elasticity of the rollers (a theoretical result con- 
firmed in a paper by G. D. Archard, F. C. Gair 
and W. Hirst, in Proc. Roy. Soc., A. vol. 262, 
p. 51, 1961—published since this Research 
Report was written); however, the variation with 
y is almost as sharp as with any other variable in 
the problem, but, because y varies little among3t 
conventional lubricants, ‘large variations in 
film thickness cannot be expected from this 
source.” 

The case for retaining the original formula is 
that it consists of a number of dimensionless 
groups raised to various powers, and we feel 
that this form is less likely to lead to trouble 
with units than the modified version. On the 
other hand, Mr. Wren’s version, which requires 
the use of lb in units, is more useful in showing 
the direct effect of the variables on the film 
thickness. 

For this purpose, it is better to go the whole 


way, and write minimum film thickness, 
h 8 ys (no apt R43 
alata Dias" ~” orale 
Yours faithfully, 
D. Dowson, 


G. R. HIGGINSON. 
Mechanical Engineering Department, 
The University, 
Leeds 2. 
28 September, 1961. 


Vinyl Sheeting 
For Use in Buildings 


Sir, With reference to the letter from the Marley 
Tile Company Limited (ENGNG, 22 Sept. 61, 
p. 370), on the subject of the original article 
“Vinyl Sheeting for Roof Lights”? (ENGNG, 
25 Aug. ’61, p. 243) I should like to make 
some comments. 

Cobex corrugated vinyl sheeting, referred to 
by your correspondent, is a calendered sheet 
having the advantages of better transparency 
and greater toughness than the extruded product. 
This Cobex material has stood the test of time 
in operational use under highly corrosive condi- 
tions for over three years, both as roof lighting 
and as cladding for buildings. 

BX Plastics Limited also offer extruded corru- 
gated vinyl which is less expensive than corru- 
gated Cobex, but we would not dispute the 
Marley Tile Company’s claim to have been the 
first to manufacture this type of material in 
Great Britain. 


Yours faithfully, 
R. MACDONALD WATSON, 
Publicity and 
Information Manager. 
BX Plastics Limited, 
Brantham, 
Manningtree, 
Essex. 
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Events in Advance 


Shop Window for 
Electrical Engineering 


N™ products and some of their latest develop- 
ments are to be exhibited by around 470 
British electrical firms at the forthcoming 
National Electrical Engineers Exhibition, which 
will be held at Earl’s Court, London SWS, from 
20 to 24 March, 1962. 

At each exhibition, the organizers have been 
accustomed to select some feature, devoted to a 
particular aspect of the electrical industry, for 
special attention. The theme chosen for next 
year’s event, which will be the eleventh exhibition 
of the series, is “Electricity in Aviation”, and has 
been selected in order to mark the increasingly 
important role played by electrical equipment 
in the aviation industry. 

In this connection, it is intended to demonstrate 
a number of examples of up-to-date equipment 
and techniques, used in both civil and military 
flying. A part of this section will be devoted to 
the achievements of the Royal Air Force. 

When it is realized that Britain’s electrical 
industry manufactures about £1,600 million 
worth of electrical and allied products each year 
and that approximately one-fifth of this output is 
exported—representing around ten per cent of 
all the United Kingdom’s exports of manu- 
factured goods—the importance of the industry 
and of the National Electrical Engin-ers 
Exhibition is seen in its proper perspective. 

Another point worthy of note is that, in order 
to maintain its position against world competi- 
tion, the electrical industry in this country is 
spending between £80 and £90 million a year on 
research. Much valuable work is also being 
accomplished by private electrical firms in co- 
operation with the research organizations of 
public bodies, such as the Electricity Council 
and the United Kingdom Atomic Energy 
Authority. Many examples of these developments 
will be on display. 

The exhibition is sponsored by the Association 
of Supervising Electrical Engineers, and sup- 
ported by some 20 of the leading professional 
and industrial organizations, including the 
British Electrical and Allied Industries Research 
Association, the British Electrical and Allied 
Manufacturers’ Association, the Institution of 
Electrical Engineers and a number of Govern- 
ment departments. 

Further details are obtainable from the 
organizers: the Electrical Engineers (ASEE) 
Exhibition Limited, Museum House, Museum 
Street, London WC1, or by telephoning MUSeum 
3450. 


Exhibitions 
and Conferences 


Arranged in chronological order 


British Equipment for Mexican Development: Fair.— 
Fri., 3 Nov., to Sun., 19 Nov., in Mexico City. 
Sponsored jointly by the Dollar Exports Council 
and the Federation of British Industries. Apply to 
British Overseas Trade Fairs Ltd., 21 Tothill 
Street, London SW1. Tel. WHItehall 6711. 

Non-Destructive Testing in Electrical i a 
Conference on.—Wed., 8 Nov., to Fri., 10 Nov., 
at the headquarters of the Institution of Electrical 
Engineers. Theme: ‘* How Best May the Electrical 
Engineer Test the Quality and Endurance of His 
Materials and Structures?” Organized by the 
Measurement and Control Section of the Institu- 
tion, in association with the British National 
Committee on Non-Destructive Testing. Apply to 
the secretary, the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London 
WC2. Tel. COVent Garden 1871. 

Dairy Equipment Exhibition—Wed., 8 Nov., to 
Tues., 14 Nov., in Paris. Organized by the Salon 
International de l’Equipment Laitier, 28 Rue 
Louis-le-Grand, Paris. 

Scottish Motor Show, 43rd.—Fri., 10 Nov., to Sat., 





18 Nov., at Kelvin Hall, Glasgow. Organized by 








Events in Advance 


the Scottish Motor Trades Association Ltd., 
3 Palmerston Place, Edinburgh 12. Tel. Edinburgh- 
Caledonian 3643. 

Maintenance Conference and Exhibition, National.— 
Mon., 13 Nov., to Thurs., 16 Nov., at the Central 
Hall, Westminster, London. SW1. Organized by 
Plant and Factory Maintenance, Mercury House, 
109-119 Waterloo Road, London SEI. _ Tel. 
WATerloo 3388. 

Medical Exhibition, 44th.—Mon., 13 Nov., to Fri., 
17 Nov., at the Royal Horticultural Society’s 
New Hall, Greycoat Street, London SW1. Apply 
to the Exhibition Organizer, British and Colonial 
Druggist Ltd., 194-200 Bishopsgate, London EC2. 
Tel. AVEnue 1444. 

Engineering Materials and Design Exhibition, Second. 
—Mon., 13 Nov., to Sat., 18 Nov., at Earl’s 
Court, London SW5. Organized by Industrial and 
Trade Exhibitions Ltd., Drury House, Russell 
Street, London WC2. Tel. TEMple Bar 3422. 

Factory Equipment, Heating, Ventilation and Thermal 
Insulation Exhibition —Mon., 13 Nov., to Sat., 
18 Nov., at Earl’s Court, London SW5. Organized 
by Industrial and Trade Fairs Ltd., Drury House, 
Russell Street, London WC2. Tel. TEMple Bar 
3422. 

Indian Industries Fair, Second.—Tues., 14 Nov., to 
Sun., 31 Dec., at the Exhibition Site, Mathura 
Road, New Delhi, India. Apply to the executive 
director, Indian Industries Fair, Federation of 
Indian Chambers of Commerce and Industry, 
Federation House, New Delhi 1. In the United 
Kingdom, inquiries should be addressed to the 
Export Publicity and Fairs Branch, Board of 
Trade, Horse Guards Avenue, London SWI. 
Tel. TRAfalgar 8855, ext. 2853. (New informa- 
tion.) 

Building Exhibition, 29th.—Wed., 15 Nov., to Wed., 
29 Nov., at Olympia, London W14. Organized 
by the Building Trades Exhibition Ltd., 11 Man- 
chester Square, London W1. Tel. HUNter 1951. 


Meetings and Papers 


The address and telephone number of the head- 
quarters of each institution are given at the end of 
this list. Meetings in the headquarters town are 
held there unless otherwise stated. 


British Institution of Radio Engineers 
BIRMINGHAM 
“* Instruments for the First United Kingdom Scout Satellite,” 
by Professor J. Sayers. West Midlands Section. Electrical 
Engineering Department, The University, Birmingham. 
Wed., 25 Oct., 6.15 p.m. 
LEICESTER 
“Achieving High Reliability in Electronic Equipment,” by 
Dr. N. B. Griffin. East Midlands Section. The University 
of Leicester, University Road, Leicester. Wed., 25 Oct., 
6.45 p.m. 
Illuminating Engineering Society 
BIRMINGHAM 
“* Floodlighting in Colour,” by J. W. Bessant. 
Centre. Chamber of Commerce, 75 Harborne 
Edgbaston, Birmingham 15. Mon., 23 Oct., 6.30 p.m. 
LEICESTER 
“The Society's New Code,” by W. E. Harper. 
Centre. Offices of the East Midlands Electricity 
Charles Street, Leicester. Mon., 23 Oct., 6.15 p.m. 
LIVERPOOL 
** The Society’s New Code,” by H. E. Bellchambers. Liverpool 
Centre. Industrial Development Centre, Paradise Street, 
Liverpool. Tues., 24 Oct., 6 p.m. 


Institute of Marine Engineers 


Birmingham 
Road, 


Leicester 
Board, 


LONDON 
“* Electrostatic Charging During the White Oil Loading of 
Tankers,” by M. P. Holdsworth, Dr. J. L. van der Minne and 
S.J. Vellenga. Tues., 24 Oct., 5.30 p.m. 

GLASGOW 
** Elementary Nuclear Engineering,” by H. F. Close. Scottish 
Section. Institution of Engineers and Shipbuilders in Scotland, 
39 Elmbank Crescent, Glasgow C2. Wed., 25 Oct., 7.30 p.m. 

SHEFFIELD 
“ Heatless Repairs to Fractured or Broken Castings,’ by 
N. Tinwell. North Midlands Section. British Iron and Steel 
Research Association Building, Hoyle Street, Sheffield. Wed., 
25 Oct., 7.15 p.m. 

SWANSEA 
Brains Trust Meeting. South Wales Section. 
College, Mount Pleasant, Swansea. Fri., 27 Oct., 6 


Institute of Metals 


Technical 
p.m. 


LONDON 
** Design of Strong Materials,” by Dr. A. H. Cottrell. London 
Local Section. Royal School of Mines, South Kensington, 
SW7. Thurs., 2 Nov., 7 p.m. 

BIRMINGHAM 
Presidential Address to the Birmingham Metallurgical Society, 
by S. Heslop. College of Advanced Technology, Gosta Green, 
Birmingham. Thurs., 26 Oct., 6.30 p.m. 

Institute of Road Transport Engineers 

ACCRINGTON 
“Servicing of Electrical Equipment,” 
Northern Centre. Commercial Hotel, Accrington. 


by H. J. Stoneman. 
Thurs., 


“* Materials Handling: Its Equipment and Maintenance,” by 
D. MacDonald Walker. Scottish Centre. North British Hotel, 
Edinburgh. Mon., 23 Oct., 7.30 p.m. 


Institution of Agricultural Engineers 
ESSENDINE 
“Mechanical Handling of Forage from Field to Feeding,” 
by R. G. Mortimer. East Midlands Branch. Canteen, Works 
of Allis-Chalmers Great Britain Ltd., Essendine, near Stamford, 
Lincolnshire. Thurs., 19 Oct., 7.30 p.m. 





Institution of Civil Engineers 
LONDON 


““ New Premises for the North Thames Gas Board, Fulham,” 

by A. J. Leggatt and Jan Bobrowski. Tues., 24 Oct., 5.30 p.m. 

“Practical Traffic Surveys”; Discussion, to be introduced 

rhe L. Allen. Traffic Engineering Group. Thurs., 26 Oct., 
.30 p.m. 


Institution of Electrical Engineers and 
Société des Ingénieurs Civils de France 
(British Section) 
LONDON 


“A Comparison Between Generation and Transmission 
Problems in Great Britain and France,” by P. M. J. Ailleret. 
Institution of Electrical Engineers, Savoy Place, Victoria 
Embankment, WC2. Thurs., 26 Oct., 5.30 p.m. 


Institution of Electrical Engineers 

LONDON 
“Is Automation Making Satisfactory Progress ’’; Discussion, 
to be opened by Professor A. Tustin. Mon., 23 Oct., 5.30 p.m. 
“Use of Analogue Computers in Predicting the Space-Time 
Behaviour of Nuclear Reactors,” by R. W. Hockney and 
T. O. Jeffries. Measurement and Control Section. Tues., 
24 Oct., 5.30 p.m. 
“Global Communication’; Chairman’s Address, by R. J. 
Halsey. Electronics and Communications Section. Wed., 
25 Oct., 5.30 p.m. 

BIRMINGHAM 
“Recent Developments in Electro Heat,” by E. May. 
Birmingham Education Discussion Circle. College of Tech- 
nology, Gosta Green, Birmingham. Thurs., 26 Oct., 6.15 p.m. 

CHESTER 
“* Technical and Economic Aspects of the Supply of Reactive 
Power in England and Wales,” by W. Casson and H. J. 
Sheppard. Mersey and North Wales Centre. Town Hall, 
Chester. Mon., 23 Oct., 6.30 p.m. 

CHRISTCHURCH 
“* Transmission of Speech Through Narrow Bandwidths,”’ by 
L. G. Stead. Southern Centre. King’s Arms Hotel, Christ- 
church. Wed., 25 Oct., 6.30 p.m. 

EDINBURGH 
Chairman’s Address, by Professor W. E. J. Farvis. 
East Scotland Subcentre. Carlton Hotel, North 
Edinburgh. Tues., 24 Oct., 7 p.m. 

NEWCASTLE UPON TYNE 
“* Silicon Power Rectifiers,” by A. J. Blundell, A. E. Garside, 
R. G. Hibberd and I. Williams. North Eastern Centre. 
Neville Hall, Westgate Road, Newcastle upon Tyne. Mon., 
23 Oct., 6.15 p.m. 

SALFORD 
“* How Long Do We Go on Teaching Our Subject Historically ?”” 
Discussion to be opened by Dr. E. R. Laithwaite and P. 
Hammond. Royal College of Advanced Technology, Salford. 
Mon., 23 Oct., 6.15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
“The Atom in the Future,” 
24 Oct., 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
GLASGOW 
“ Heating of Buildings by Off-Peak Electricity Supplies ’’; 
Discussion on the Report of the Heating and Ventilating 
Association, to be opened by Neil MacLean and E. Harrison. 
Scottish Branch. Scottish Building Centre, 425 Sauchiehall 
Street, Glasgow C2. Tues., 24 Oct., 7 p.m. 
LIVERPOOL 
“* Radiant Heating: A Comparison of the Merits of Floor and 
Ceiling Applications ”’ ; Discussion, to be opened by A. Griffiths 
and P. S. Harris. Liverpool Branch. Exchange Hotel, 
Tithebarn Street, Liverpool. Tues., 24 Oct., 6.30 p.m. 


Institution of Locomotive Engineers 
LONDON 
“Control of Diesel Electric Locomotives,’ by O. Schlaepfer. 
Institution of Mechanical Engineers, 1 Birdcage Walk, 
St. James’s Park, SWI. Tues., 24 Oct., 5.30 p.m. 


Institution of Mechanical Engineers 
N 


South 
Bridge, 


by W. R. Wootton. Tues., 


LONDO 
“* Cooperation in Engineering Research and the Conservation 
of Scientific and Technical Manpower,” by Sir Kenneth 
Hague. Wed., 26 Oct., 6 p.m. 

BEDFORD 
“Theory and Practice of Management ’’; Open Discussion. 
Eastern Branch. Dujon Restaurant, Bedford. Tues., 24 Oct., 
7.30 p.m. 

EXETER 
Film Evening. Western Branch. 
Street, Exeter. Fri., 20 Oct., 7 p.in. 

FARNBOROUGH 
** A General Theory of Depreciation of Engineering Plant,” 
by D. Rudd. Southern Branch. Technical College, Farn- 
borough. Thurs., 26 Oct., 6.30 p.m. 

HULL 


Rougement Hotel, Queen 


in a Chemical 


“Corrosion and Mechanical Engineering 
Royal Station 


Piant,” by E. T. Smith. Yorkshire Branch. 
Hotel, Hull. Wed., 25 Oct., 7.45 p.m. 
LEICESTER 
“* Machine Tool Research, Design and Utilization,” by D. G. 
Galloway. East Midlands Branch. College of Technology 
and Commerce, Leicester. Mon., 23 Oct., 7.15 p.m. 
MANCHESTER 
“The Effect of Ambient Conditions on the Performance of 
Turbo-Charged Diesel Engines’’; Informal Discussion. 
North Western Internal-Combustion Engines Group. College 
of Science and Technology, Manchester. Thurs., 26 Oct., 
6.45 p.m. 
NEWCASTLE UPON TYNE 
** Design of Modern Boiler Feed Pumps,”’ by H. N. Anderson. 
North Eastern Branch. Stephenson Building, Claremont 
Road, Newcastle upon Tyne. Thurs., 26 Oct., 6.15 p.m. 


Institution of Production Engineers 

DERBY 
“* Spark Machining as an Aid to Production,” by S. V. Divers. 
Derby Section. St. James’s Restaurant, St. James’s Street, 
Derby. Mon., 23 Oct., 7 p.m. 

MANCHESTER 
“Explosive Forming,’ by Dr. W. S. Hollis. Manchester 
Section. Manchester College of Science and Technology, 
Sackville Street, Manchester. Wed., 25 Oct., 7.15 pm. 


Institution of Structural Engineers 

LONDON ~ ; 

“* Plastic Design of Latticed Portal Frames,” by B. H. Fisher, 
Dr. Jacques Heyman and Dr. L. G. Jaeger. Thurs., 26 Oct., 
6 p.m. 

BELFAST eS as 
‘Structural Design of Merchant Ships,” by J. Williamson. 
Northern Ireland Branch. Civil Engineering Department, 
David Keir Building, Queen’s University, Belfast. Tues., 
31 Oct., 6.30 p.m. 
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BIRMINGHAM 
“Concrete: Past, Present and Future ’’; Chairman’s Address. 
by J. E. C. Farebrother. Midland Counties Branch. College 
of Advanced Technology, Birmingham. Fri., 27 Oct.. 6.30 p.m, 

CARDIFF we 
Chairman’s Address, by E. Hughes. Wales and Monmouth. 
shire Branch. South Wales Institute of Engineers, Park Place 
Cardiff. Tues., 24 Oct., 6.30 p.m. “4 


Junior Institution of Engineers 
LONDON 
“Influence of Aeroplane Design on the Economics of Air 
Transport,” by G. H. Lee. Fri., 27 Oct., 7 p.m. 


Manchester Metallurgical Society 
MANCHESTER 
“* Education in the Metallurgical Field ’’; General Discussion, 
to be opened by L. W. Derry, Professor H. O'Neil] and 
D. R. O. Thomas. Manchester Literary and Philosophica} 
Society, George Street, Manchester. Wed., 25 Oct., 6.30 p.m, 


Reinforced Concrete Association 

BRISTOL 
“Concrete Handling on Building Sites,”” by A. W. Rickard, 
West of England Branch. New School of Engineering, The 
University, Bristol. Thurs., 26 Oct., 6 p.m. 

EDINBURGH 
“*Sand and Gravel in the Laboratory,” with film, by J. P. R, 
Jordan. Scottish Branch. North British Hotel, Edinburgh. 
Tues., 24 Oct., 6.30 p.m. 


Royal Institution 
LONDON 
““Cosmic Rays from the Sun,”’ by Dr. M. A. Ellison. Fri., 
27 Oct., 9 p.m. 
Royal Statistical Society 
NOTTINGHAM 


““Some Examples of Exponential Smoothing,” by G. A, 
Coutie. East Midlands Group. Nottingham and District 
Technical College, Nottingham. Fri., 20 Oct., 7 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
** Imported Raw Materials,” by J. Hunt. BISRA Laboratories, 
Hoyle Street, Sheffield. Tues., 24 Oct., 7 p.m. 


Society of Chemical Industry 
LONDON 
“Volatile Corrosion Inhibitors.” Part I, ‘ Principles,” by 
E. LI. Evans. Part I, ‘“‘ Practical Applications,” by K. H. 
Gibbons. Wed., 18 Oct., 6 p.m. 


Society of Environmental Engineers 
LONDON 
“Structures and Components at Elevated Temperatures,” by 
. M. P. Brookes. Mechanical Engineering Departiment, 
Imperial College, SW7. Wed., 25 Oct., 6 p.m. 


Society of Instrument Technology 
LONDON 


“* Mechanising Factory Shop Floor Form Filling,” by W. H. 

Baker and G. Huggins. Data Processing Section. Manson 

House, 26 Portland Place, W1. Wed., 25 Oct., 7 p.m. 
CHELTENHAM 

“Instrumentation in Ice Cream Manufacture,” by E. H. 

Higham. Cheltenham Section. Belle Vue Hotel, Cheltenham. 

Tues., 24 Oct., 7.30 p.m. 
CHESTER 

“Radiation Pyrometry,” 

Watergate Street, Chester. 
NEWCASTLE UPON TYNE 

‘* Design of Instruments and Control Panels,”’ by A. A. Ardley. 

Newcastle Section. Roadway House, Oxford Street, New- 

castle upon Tyne. Wed., 18 Oct., 7 p.m. 


Southampton Metallurgical Society 

SOUTHAMPTON ae 

‘** Metallurgy of Uranium,” by J. J. Stobo. The University, 

Southampton. Thurs., 26 Oct., 7.15 p.m. 

West of Scotland Iron and Steel Institute 

GLASGOW 

Presidential Address, by Dr. R. Hunter. Thurs., 19 Oct., 

6.45 p.m. 


Stanley Palace, 


by T. Land. 
7 p.m. 


Thurs., 26 Oct., 


British Institution of Radio Engineers, 9 Bedford Square, 
London WCI. (MUSeum 1901) ; 

Illuminating Engineering Society, 32 Victoria Street, London 
SWI. (ABBey 5215) Gs 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London EC3. (ROYal 8493) ig 

Institute of Metals, 17 Belgrave Square, London SWI. 
(BELgravia 3291) 

Institute of Road Transport Engineers, 1 Cromwell Place, South 
Kensington, London SW7. (KENsington 3744) 

Institution of Agricultural Engineers, 6 Queen Square, London 

(TERminus 0140) 

Institution of Civil Engineers, Great George Street, London 
SWI. (WHltehall 4577) wate 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London WC2. (COVent Garden 1871) f 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow C2. (Central 5181) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London SWI. (SLOane 3158) 7 

Institution of Locomotive Engineers, 28 Victoria Street, London 

WI. (ABBey 6672) : 3 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James's 
Park, London SWI. (WHltehall 7476) E : 

Institution of Production Engineers, 10 Chesterfield Street, 
London WI. (GROsvenor 5254) : 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London SW (SLOane 7128) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London SWI. (VICtoria 0786) 

Manchester Metallurgical Society. Apply to Mr. E. Holland, 
The Kennedy Press, Ltd., 31 King Street West, Manchester 3. 

Reinforced Concrete Association, 94-98 Petty France, London 
SWI. (ABBey 4504) : 

Royal Institution, 21 Albemarle Street, London WI. (HYDe 
Park 0669) 

Royal Statistical London WI. 
(WELbeck 7638) a 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865) MS 

Société des Ingénieurs Civils de France (British Section), 
82 Victoria Street, London SW1. (VICtoria 6838) ; 

Society of Chemical Industry, 14 Belgrave Square, London Swl. 
(BELgravia 3681) 

Society of Environmental 
London SWI. 

Society of Instrument Technology, 20 Queen Anne Street, 
London WI. (LANgham 4251) w 

Southampton Metallurgical Society. Apply to Mr. S. . 
Hallwood, Folland Aircraft Limited, King’s Avenue, Hamble. 

West of Scotland Iron and Steel Institute, 39 Elmbank Crescent, 
Glasgow C.2. (Central 5181) 


Society, 21 Bentinck Street, 


Engineers, 167 Victoria Street, 
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ENGINEERING 


MOBILE 
CRANE 


Hydraulically Operated 


‘OLLOWING the same basic design as a 

two-ton unit already on the market, 

the new hydraulically-operated three-ton 

mobile crane illustrated achieves this 

capacity by incorporating four stabilizing 
outriggers. 

These stabilizing legs, which slide out 
from under the chassis, have jacking 
screws which bear on wooden blocks 
and are adjusted by fitted tommy bars. 
The crane is within the appropriate BSS. 
Ratings, over the side and rear of the 
unit, under blocked conditions, with a 
16ft jib, are as follow. Three tons 
can be hoisted and slewed with a fixed 
jib at 7ft radius, giving a height of lift 
to 17ft under the hook. The crane will 
hoist, derrick and slew 2 tons at 9ft 
radius, 1 ton 8 cwt at 12 ft, and 1 ton at 
14ft 9 in. 

With a 26 ft jib loads range from 10 cwt 
at 20ft radius to 1} tons at 8ft. When 
mounted on a chassis of not less than 
lift wheelbase and operating with a 
fixed jib the ratings given apply over 
the rear of the vehicle without the use 


SMALL-POWER 
PETROL ENGINE 


Lightweight Four-Stroke 


La™st addition to the BSA range of 
four-stroke petrol engines is a 
50cc model weighing but 14 lb when dry. 
This engine is a departure from the 
makers’ normal practice in that it is 
basically a die-cast aluminium-alloy unit, 
with a cast-in iron cylinder liner. Par- 
ticularly suitable for use in lawn mowers 
and allied equipment it is said to have 
many applications in the industrial, 
agricultural, and horticultural fields. For 
use in mowers no attempt has been made 
to provide high bhp in the upper rpm 
ranges. The emphasis is on good torque 
low down and useful power over a wide 
range of speeds. A recoil starter is a 
standard fitting. A standard pulley for 
emergency starting is also available by 
undoing three screws and removing the 
recoil starter assembly. 

The engine has an aluminium integral 
crankcase and the cylinder head and 
crankcase-end cover are also of alu- 
minium. The crankshaft is a steel forg- 
ing. Separate cast-in iron valve seats are 
incorporated. 


PUMP 
ISOMANTLES 


Uniform Heating 


Fitectric heating mantles applied to 
pumps keep them at correct flow- 
temperatures for the liquid handled. 
Maintaining the pump at an elevated 
temperature reduces starting loads on 
the pump motor and relieves the pump 
of undue stresses which would result 
from attempting to move a semi-solid. 
Made in two halves, the mantles are 
said to be easily bolted together and 
quickly removed for pump maintenance 
purposes. They follow the pump surface 
as closely as possible to give uniform 
heating-up from cold and to employ the 
largest possible surface area. Two to 
three inches of high-temperature lagging 
!s provided within the outer metal casing. 
Standard units are for indoor use, where 
accidental wetting can occur moisture- 
Proof elements are provided. For 
external use weatherproof types are 
available. All models are also made for 
Operation in flameproof areas. 
Thermostatic control is fitted on units 
attached to pumps having connections 
above I4 in bore. Temperatures up to 
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of stabilizers. The unit can be supplied 
mounted on any of a variety of lorry 
chassis. Tunny Cranes Limited, 2 Victoria 
Street, London SWI. 





Developing 0:8 bhp at 3,600 rpm, 
the engine has a bore of 45 mm and a 
stroke of 31:5 mm. The compression 
ratio is 5:1. Ignition is by a Wico-Pacey 
flywheel magneto. The carburettor is 
an Amal Type 379/105. The drive 
shaft is of § in diameter. BSA Power 
Unit Division, Redditch, Worcestershire. 





600° F are normally covered but if 
necessary higher temperatures could be 
provided. Standard units operate on 
a 220/250V single phase supply. Current 
requirements range from 100 to 500W 
per sq. ft, depending upon size and 
temperature. Jsopad Limited, Barnet By- 
Pass, Boreham Wood, Hertfordshire. 
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PROGRAMMING 
SYSTEM 


For Steel Industry 


DEvetorep by the Metal Industries 

Division of the makers, an auto- 
matic programming system has been 
produced for steel rolling mills. Punched 
cards are used to store rolling pro- 
grammes, the complete sequence of 
screwdown, manipulator and mill speed 
settings, and the number of passes in the 
rolling mill. 

While offering the same _ benefits— 
production of more steel of more con- 
sistent quality—as the uniselector system 
introduced two years ago, the new 
method is claimed to constitute an 
advance. It is said to offer a greater 
programme storage capacity than could 
be economically obtained with uni- 
selectors. 

The system consists of three basic 
units: a card store, a card punch, and a 
card reader. The cards of tough plastic, 
are available in nine different colours, 
each with an identification tab. The 
storage case holds 100 cards. The card 
punch is hydraulically operated. Keys 
remain depressed so that they may be 


THICKENER UNIT 
FOR EFFLUENTS 


Compact Installation 


DEVELOPED for use on the neutralized 
stage of an effluent disposal system, 
this thickener unit is 30 ft in diameter. 
It is claimed that the plant is compact, 
while attaining improved efficiency. The 
compactness is achieved by the use of 
machine-cut involute-helicoidal worm 
gears which have a tooth loading higher 
than that usual on large cast wheels. 
As the worm gears run in an oil bath, 
the unit is said to be silent in operation 
and to require little maintenance apart 
from lubrication. The rakes can be 
raised a total of 18in and stopped at 
any intermediate position. Should the 
sludge concentration exceed a predeter- 
mined limit audible warning is given to 
enable the operator to start the rake- 
lifting motor. An automatic limit switch 
in the top and bottom positions prevents 
over-running. Should the lifting motor 
not start for any reason, the main-drive 
motor cuts out automatically. 
Sludge is delivered by the rakes to the 
bottom of the sump, whence it is pumped 
away, but is prevented from entering 


GLOBE VALVE 


Remotely 
Controlled 


Desicneo to control the flow of liquids 

or gases at pressures up to 125 Ib 
per sq. in, the Hydrovalve is remotely 
controlled by pneumatic or hydraulic 
power. 

Claimed to be particularly suitable for 
inclusion in process control and auto- 
mation systems, the valve is stated to be 
non-concussive in action and to eliminate 
problems of hammering in fluid systems. 
Constructed in non-ferrous metals, with 
synthetic rubber valve seats, piston 
cups, and gland seals, the unit is reported 
to be suitable for use with a wide range 
of liquids and gases. 

A feature which is claimed to be 
unique is the use of line pressure to 
ensure a tight shut off. When closed the 
liquid or gas entering the valve passes 
through the hollow spindle, fills the 
cylinder at the top of the spindle, and 
acts upon the piston. This, having a 
greater area than the valve disc, keeps 
the valve firmly seated. Application of 
control pressure to the underside of the 
piston opens the valve. It is reported 








New Plant and Equipment 





checked before the complete line is 
punched. Should a punch not be 
required cards can be punched to the 
user’s specification. All the information 
required for one pass of the mill can be 
stored on a double line on the card. 
English Electric Company Limited, 
Strand, London WC2. 





the grease-lubricated bottom bearing of 
the main shaft by a drywell construc- 
tion. 

The unit can be partially dismantled 
for shipment and is said to be assembled 
with a minimum of skilled supervision. 
Chemical Equipment Engineering Limited, 
Castle Street, Macclesfield, Cheshire. 





that the valve is only two-thirds of the 
size of that of a manually operated 
equivalent. For use during the interim 
period of a partially completed automatic 
scheme, a screw-in hand wheel bonnet 
can be supplied. The Perrett Control 
Company Limited, Green Lane, Hounslow, 
Middlesex. 





New Plant and Equipment 


MILLING HEADS 


For Planing and 
Other Machine Tools 


D®sicxeo for light, medium and heavy 

duty, a range of milling heads has 
been produced for use on _ suitable 
machine tools. 

It is claimed that they can economically 
carry out milling, drilling, and boring, 
and are suitable for machine tools such 
as planers, vertical turret lathes, and 
radial drills. Self-contained, the heads 
are available in three types: the Albo 
24 with 3 hp drive, the Bontofa which 
can be fitted with motors from 3 to 
7hp, and the heavy-duty B15 head 
having drives up to 20hp. The Albo 
milling head is provided with a sliding 
quill. In the case of the other heads a 
swivelling rise-and-fall backplate is 
available. This allows the unit to be 
mounted directly on the cross-slide of a 
planing machine in cases where the tool 
slide is too small to accommodate the 
head. 

To suit table speeds of planing 
machines to milling operations the 
makers of these heads supply reduction 
gear drives of various designs, including 


FLUE DUST 
REMOVAL PLANT 


Handles Hot Ashes 


HE type FDP heavy-duty vacuum 
cleaner and flue dust removal plant 
has recently been introduced. 

This equipment is claimed to meet the 
need for a portable industrial suction 
unit capable of rapidly removing ash 
and powdered material. The example 
illustrated is powered by a 15 hp electric 
motor, but if required a diesel or petrol 
engine can be supplied. The multi-stage 
vacuum producer is belt-driven, grease- 
lubricated, and has ball and roller 
bearings sealed from the air stream. 
The primary container is fitted with a 
cyclone water-cooling device for use with 
red-hot dusts. It has a dust-collecting 
hopper of 4 cu. ft capacity. Two secon- 
dary cyclones are provided with remov- 
able dust-collecting hoppers of 2 to 3 cu. 
ft storage capacity. A Clear-Flo filter 
is used in the final filtration stage. The 
working capacity is 735 lb of flue dust, 
assuming a density of 70 lb percu. ft. A 
special unloading trolley is provided for 
removing the three main dust containers 
when these require emptying. 


VOLTMETER 
COUNTER 


Digital 


TH digital voltmeter counter Type 

M 1155, combines a_ frequency 
meter, a time-interval meter, and a clock 
pulse source in one instrument. 

Being compact, portable, and robust 
the counter, which is mains powered, is 
claimed to be equally suitable for labora- 
tory and industrial applications. The 
instrument, which has a combined 
function and range selector switch, is 
said to be simple to use. A bright dis- 
play, with a wide viewing angle, is 
achieved with projection-type in-line 
indicators. A latching system, which is 
released momentarily at the end of each 
count, provides a continuous display 
that is uninterrupted by the counting 
period. ; 

Readings may be taken from 1 m\ 
to 500 V. The range of measurement is 
from 0-1 c/s to 120 Ke/s using a count 
period of 0-1, 1, or 10 sec. Intervals, 
defined by electrical signals or contact 
closures, of 1 mS to 27-7 hours can be 
measured. The instrument also pro- 
vides crystal-controlled clock pulses of 


those of the planetary type. For cross 
milling on planing machines a cross-feed 
gearbox is available. Ateliers Smid, Case 
Postale 332, Mulhouse, France. 


For bulk removal the rate is between 
2 and 3 tons per hour, employing two 
operators, each with a 30 ft length of 
hose and aerated suction nozzle. One 
or two operators can use the machine 
simultaneously for bulk removal, or 
three or four may be employed on 
general vacuum cleaning work. Three 
spare containers are supplied with the 
standard equipment. Bivac Air Company 
Limited, Beehive Works, Portwood, Stock- 
port, Cheshire. 


0-1, 1, and 10mS, and 0-1, 1 and 
10sec. On all functions the input 
impedance is reported to be of a high 
order; a typical value is stated to be 
10 megohms. For frequency and time- 
interval measurements the minimum 
signal level required is 0-25 V rms and 
the maximum is 250 V—there is no 
sensitivity control. 

The instrument uses mains supplies. 
Southern Instruments Limited, Frimley 
Road, Camberley, Surrey. 
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SCAFFOLDING 
SYSTEM 


Easily Erected 


NTENDED for universal use in the 

building and allied industries, the 

Kwikstage system provides an indepen- 
dent free-standing scaffold. 

Claims made for this system are 
elimination of loose fittings and the 
hazards resulting from their being 
dropped, ability to conform to storey 
heights, and simple and rapid erection 
and dismantling. There are four basic 
components: the standard weighing 
26 lb, the transom weighing 22 1b, the 
guard-rail ledger which has a weight 
of 25 1b, and the scaffold batten scaling 
33 1b. The illustration shows a transom 
unit connected to a standard by means of 
a captive wedge. This method of fixing 
is used throughout the system; it has the 
merit that there is nothing to get lost 
and the only tool required is a hammer. 
In the case of the standard there is 
a spigot connection as an additional 
safeguard. 

Scaffolding platforms can be built at 
intervals of I1ft 74in, or multiples 
thereof. Guard rails are positioned 


SHEER REGISTER 
CONTROL 


Easily Set Up 


NOWN as the Paton Mark IV sheer 
register control, this photo-electric 
equipment is intended to ensure the 
accuracy of cut lengths on all types of 
roll-fed converting machines. It is 
said to be able to control any feed 
mechanism by a register mark, on the 
moving web of material, to trigger the 
control circuit. 

The unit is claimed to have an electronic 
circuit which gives greater stability and 
ensures longer-term reliability than earlier 
models. The setting-up procedure is 
much easier and the device is said to be 
capable of fitting to any existing machi- 
nery. The equipment comprises a con- 
trol-amplifier unit, 10 in by 6 in by 4 in, 
and a light projector and a photocell 
receiver, each 34in by 2in by I}in. 
The three components are interconnected 
by cable and connected to a 110/200/ 
250 V single-phase 50 or 60 c/s supply. 
The power consumption is about 60 W. 
The projector and receiver can be used 
for either transmitted or reflected light, 
and can be placed on opposite sides 


METERING PUMP 


Covers Wide Capacities 
and Pressures 


LAIMED to embody a high degree of 
flexibility in layout, the Model G/50 
proportioning pump has a wide range 
of metering capacities and operating 
pressures. 

A stroke-adjustment mechanism, which 
is claimed to be unique, allows variation 
of pumping capacity manually, remotely 
or automatically, while the pump is 
running. The pump is available with 
three forms of liquid ends, these are as a 
plunger pump, diaphragm pump, and 
piston/diaphragm pump; the example 
illustrated is a plunger one. Basically 
the pump consists of a motor, an enclosed 
drive unit, and one or two liquid ends. 
By means of shaft extensions additional 
pumps can be driven from the same 
prime mover, to meter a variety of liquids 
proportionately. It is claimed that the 
system gives flexibility in layout and 
that a tailor-made multi-pump installa- 
tion, economical in floor space, may be 
obtained with standard components. 

A wide range of stroking speeds and 
plunger diameters is available and gear 
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3 ft above the working platform. Battens 
have uniform dimensions of 8 ft long 
by 2in thick; the method of fixing 
eliminates any lapping. Erection of the 
scaffolding is in standard bays of 8 ft; 
each bay is in effect an independent 
tower coupled to the adjacent tower. 
Mild steel tubing and angle and steel 
castings are the materials used. The 
scaffolding will carry a distributed load 
of 561b. Kwikform Limited, East Road, 
Upper Wickham Lane, Welling, Kent. 


of a transparent material or on the 
same side of an opaque material. They 
can also be adjusted to be sensitive to 
either an increase or a decrease in 
illumination, so that a white mark on 
a dark background or a dark mark ona 
light or transparent background may 
be employed as a register key. A trans- 
parent mark on an opaque material may 
also be used. It can be of any colour. 
Hird-Brown Limited, 244 Marsland Road, 
Sale, Cheshire. 


ratios are changeable to meet operating 
conditions. The changing of liquid 
ends is said to be easily accomplished. 
Stroking speeds vary from 28-8 to 196°6 
per minute and plunger diameters from 
Lin to 3in. Respective maximum 
pressures for the plunger diameters 
quoted are 4,000 and 45 Ib per sq. in. 
The repeatable accuracy of the plunger 
pumps is reported to be within + 1:0 per 
cent of the maximum capacity. ECD 
Limited, Tonbridge, Kent. 
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Wage Pause— 
Expediency or Principle 


r spite of the wage pause, the Minister 
of Labour has now accepted the 
wages councils’ recommendations for 
increases for industrial canteen staff, 
some waste reclamation workers and 
road haulage workers. Though these 
increases will not become effective until 
the 1 January next they are breaches 
in the policy of pause. 

There is, however, a_ disquieting 
suggestion that the breach has been 
made as a matter of expediency rather 
than principle. Recommendations had 
been made to the Minister on behalf of 
the canteen and reclamation workers 
before the Chancellor of the Exchequer 
stepped in (and repeated after the first 
refusal), and the concession to them is 
a reasonable step to safeguard the 
respect and authority (albeit practical, 
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standard times. When the new system 
was introduced, they simply readjusted 
their output to a ceiling of 7,000 
components per shift to re-establish 
their former earnings. 

As the men no longer feared any 
fall in pay and the new system also 
offered greater security, this puzzled the 
observers who found that the operators 
preferred to retain an unofficial ceiling 
for other reasons. Some of the machines 
were better than others and the men 
on the good ones did not want to have 
an ufifair advantage over those on the 
old machines. Instead, they used the 
time they gained to help their less for- 
tunate colleagues, relieving them while 
they went for a smoke or lending a 
hand to put right mechanical faults. 
This preference for cooperation over 
competition was not wholly without 
value, says the author, because the men 
tended to regard their ceiling also as a 
target and helped one another to reach 
it. 





This case study is an_ interesting 
demonstration of the solidarity and 
comradeship that, laudably, binds any 
working group together and helps to 
distinguish men from animals. Men do 
not work just to line their own pockets. 

Nevertheless, the conditions in which 
this case study was made seem to be 
curiously irrelevant to the second half 





not legal) of the wages councils’ machi- 
nery (ENGNG., 22 Sept., p. 372). 

On the other hand, the recommenda- 
tions on behalf of the road haulage 
workers were made after the Chan- 
cellor’s wage pause announcement. 
This now looks very much like a cynical 
acceptance, in the face of the TGWU’s 
massed support for the lorry drivers, 
that might is right. Greater credence 
is given to this impression by the fact 
that the Admiralty workers—who do 
not have the backing of a powerful and 
militant union—have had their recom- 
mendation turned down in spite of the | 
fact that it was made before the pause | 
was proclaimed. | 

There might be two _ important 





of the 20th century (or so one hopes). 
There seems to have been little amiss 


| with this workshop that could not 


have been put right by orthodox work 
study. Any management which intro- 
duces an incentive scheme so loose that 
the operators are content to fix an 
unofficial ceiling well within their 
capabilities is asking for trouble, but 
when the looseness is underlined by 
using the same standards for bad as 
for good machines they are reducing their 
practice of management to the level of 
the jungle. 


The Low-Down | 


469 


speech at Bristol two hundred years ago 
when he made the nice distinction that 
a member is elected to give his opinion 


constituents, where this differs from his 
own judgment. (At this stage, incident- 
ally, the book makes the odd remark 
that “* politicians and politics have not 





centuries.”’ Can it really be that the 
Institute has become so_ strangely 
insulated from the evolution of political 
government ?). 


Administrative Courses 


Though the director’s primary respon- 
sibility is to the shareholder, it is stated 
the he also has one to the employees 
and this should normally be taken to 
extend to making financial provision 
for any redundancy which might become 
necessary. The director/manager rela- 








tionship is described and also the 


| functions of the various directors—the 
| chairman, the managing director, the 


the director and Basically Sound 


executive director, 
secretary, the part-time director, the | 
multiple director, the alternate director, | 
the special director. On balance, the | 
book does not seem to be too keen on 
executive directors with both directorial 
and management responsibilities because 
of the human difficulty of being both | 
an objective policy maker, seeing the | 
whole picture, and a busy executive with 
responsibility for managing the affairs | 
of a particular department or activity. | 
Where executive directors are necessary, 
however, there is the interesting sugges- 
tion that the potential directors be sent | 
on suitable administrative courses early | 
in their careers. Some firms, indeed, 
already do this. 

Other interesting aspects of board- 
room activity covered by the book are 
take-over bids, directors’ fees and 
expenses, and donations to charities | 
and political parties. Clearly, it is a | 
book which is going to be of use to | 
directors in helping to maintain high 
standards of practice, and to non- 





in parliament, not to pass on that of his | 


changed all that much over the past two | 





| move with the times. It has seemed 
| that the movement might have grown 
| too big and too conservative (with a 
small “c,’’ of course) to feel that it 
| needed to be adaptable. It has been 
made to appear out of touch with its 
followers (by the “‘ wild cat’ strikers) 
and unwilling to face up to some of its 
responsibilities (by the Electrical Trades 
Union). 

Now, two fairly sudden developments, 
the ‘* wages pause ’’ and the Chancellor 
| of the Exchequer’s talk of economic 
| planning (wishy-washy though this 
| might sound to the trade union leaders, 
| perhaps rightly so), has made the posi- 
| tion of the unions more crucial than 
ever. In deciding how far to fight the 
former and how far to cooperate in 
the latter, the unions are being forced 
into action in a way that must start 
them thinking positively again. In 
the words of the blurb to Mr. Wigham’s 
book, “‘ the unions are at the cross- 
roads.” 








Mr. Wigham is among those who 
believe that the unions are basically 


| sound but have failed to keep pace 


with changing times and—a telling 
point—he contrasts their belief in 
planning with their failures to co- 
ordinate their own policies. He shows 
how they have had to yield control of 
their members, in some places and 
industries, to irresponsible local leaders, 
and he explains the Communist in- 
filtration (something which cannot have 
too much objective publicity, not 
because it is Communist but because 
it is undemocratic) which has at last 
compelled the TUC to expel the ETU. 
This book, however, is not concerned 
with negative criticism of the unions. 
It is valuable for Mr. Wigham’s sug- 
gestions for strengthening the unions 
and safeguarding their members’ rights 
and enabling them to play a more 
vigorous and responsible role in industry. 
Considering that a nationally agreed 
wages policy is eventually inevitable, but 


developments from this situation. One on the Boardroom 


‘ ¥ | of some of the things that happen behind 
is that the emergence of the white-collar 


| the doors of those cigar smoke-filled 


| directors in letting them into the secrets | 








unions as a militant industrial force is 
likely to be accelerated. The other is 
that the trade union leader involved 
with the lorry drivers, at present a little 
short of demonstrable personal 
triumphs, might see this as a minor 
victory on which more major ones 
might now be built. 








The Compulsion 
to Restrict Output 


Writing in the last issue of Occupational 
Psychology, the journal of the National 
Institute of Industrial Psychology, Mr. 
D. J. Hickson, of Birmingham College 
of Advanced Technology, gives an 
interesting description of how workers 
may deliberately limit their output 
to help their workmates and not because 
they fear wage cuts or unemployment. 
He describes a case study made amongst 
semi-skilled machine operatives in an 
engineering factory. 

In spite of an incentive scheme and a 
big market for the product, each man 
(rather, it seems, in the manner of the 
hero of “ Saturday Night and Sunday 
Morning”’) kept his output down to 
6,000 components per shift. They 
admitted that they had fixed this ceiling 
decause they were expecting a change 
in the payment system and did not 
want to encourage the setting of high 








The Institute of Directors have already | 
published a book, The Company Director, | 
on the legal responsibilities of directors. | 
Now, they have published a companion 
volume, Standard Boardroom Practice, | 
which is the product of a committee | 
headed by Sir Edwin Herbert. In line | 
with the Institute’s aim of raising the | 
professional status of directors, this new | 
book is intended to help the directors of 

public joint stock companies by setting 

out standards of practice and conduct 

that should help them in fulfilling their 

directorial functions. 

Its early chapters are concerned with 
the range of a director’s responsibilities, 
with the criteria to be observed in 
deciding upon distribution of profits, | 
and with his relationship to share- 
holders, employees, customers and 
creditors. The fact that the individual 
director is in a special position of trust 
in which his personal judgment is 
based on business and ethical, as much 
as legal, precepts is brought out several 
times. This is important, for example, 
in avoiding the use of ** inside ’’ informa- 
tion in his personal buying and selling 
of shares. 

His relationship to the shareholder, 
it is later pointed out, is one of repre- 
sentative rather than delegate in a way 
that is roughly analogous to that of a 
Member of Parliament and his con- 
stituents. To illustrate this parallel, the 
boqk quotes Burke’s famous election | 





boardrooms. 


Penguin Specials on | 
the Unions 


A month after the publication of | 
Mr. Michael Shanks’ Stagnant Society | 
which, amongst other ideas, had some | 
radical thoughts for the trade unions, | 
Penguin Books have published another | 
Penguin Special, Mr. Eric Wigham’s 
What’s Wrong With the Unions /?, 
which is concerned more specifically | 
and in more detail with the present day 
function of the trade unions. 

In spite of the more vituperative 
nonsense sometimes emitted by the 
ultras of industry and the Press, most 
people who have any real understanding | 
of industrial affairs have great admira- | 
tion for the British trade union move- | 
ment and even for some British trade | 
union leaders. Instead of sniping at 
the unions whenever possible, they are 
much more concerned that the unions 
should be helped in their difficult task 
of making themselves more relevant to | 
the needs of modern industrial society. 
Indeed, the only alternative to a strong 
and respected trade union movement is 
industrial anarchy. 

For some years there has been an | 
increasingly powerful impression that | 
the trade unions have been slow to |! 


| temporary half-way stage, such as, the 
| coordination of 


not practicable at present under the 
present government, Mr. Wigham puts 
forward a number of measures as a 


trade union wages 
policy through the TUC, the coordina- 
tion of arbitrators’ policies through the 
Industrial Court, the application of the 
Civil Service principle of fair comparison 
to all public employment, and the 
adoption of long term wage agreements. 

Mr. Wigham also considers that full- 
time members should be added to the 
TUC General Council (a suggestion 


| that seems to be not far removed from 
| the ideas that the TUC General Sec- 


retary appears to hold), that the Council 
should appoint full time regional staff, 
and that union dues, the salaries of 
officials and facilities for trade union 
education should be doubled. The 
block vote, he believes, should be split, 
and he would like to see legislation to 
restrict the legal privileges of unions to 
those which register with the Chief 
Registrar of Friendly Societies, who 
would see that their rules included 
specified and enforceable provisions on 
the conduct of elections and the rights 
of members. 

In all, there is a sporting chance that 
this book will help to create the con- 
structive thinking in the trade union 
movement that is now urgently neces- 


sary, not only for the sake of the 


movement itself, but for the sake of the 
whole of industry and, therefore, of the 
national economy. 
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Economic Planning’s New-Found Favour 


There is wide support in engi- 
neering for the Chancellor’s 
first meeting with employers’ 
representatives to discuss a 
new economic planning body. 
Mr. Macmillan’s remarks on 
the proposal to the Conserva- 
tive Party Conference illumi- 
nate the issue. 


HIs week’s reconstruction of Mr. Macmillan’s 
Cabinet includes a significant recognition 
of engineering in the country’s economic adminis- 
tration. Mr. F. J. Erroll, who now becomes 
President of the Board of Trade, is a chartered 
mechanical and electrical engineer, and since his 
early days at Oundle—notable amongst public 
schools for its engineering department—followed 
by an engineering apprenticeship and Trinity 
College, Cambridge, he has held many senior 
appointments with engineering and mining 
companies, developing his parliamentary activi- 
ties since 1945 to become Minister of State, 
Board of Trade, in 1959. Mr. Erroll will 
undoubtedly bring to the Cabinet an invaluable 
specialized knowledge of export promotion as 
well as of engineering affairs; and this combina- 
tion is of particular importance now that a 
planned coordination of the country’s economy 
is under serious discussion. 


Wilderness of Uncertainty 


Over recent years, in the presence of the 
continual melting pot of policy evolution and 
application (which too often is but a pot boiler 
for the mixture as before) such an over-riding 
extraneous idea has loomed under the name 
of Economic Planning. Recognition to greater 
or lesser degree of this system of a voluntarily 
coordinated internal economy has been experi- 
enced by several European nations from time to 
time over the past few decades (pre-Hitler Ger- 
many investigated similar schemes—today France 
flourishes as a result of them). But in this 
decade, the term “ planning,’’ with connotations 
of Government direction, has provided the too- 
politically minded with a ready excuse to shy 
away from a notion rather outside the produc- 
tions of Party bias in its purity. 

In the UK, this already much-discussed idea 
of allowing industrial groups to set their own 
targets and arrange their own means of achieving 
them, in harmonious consultation with the 
government, has in the last few months been 
coming to a head. Faced with putting an 
unusual proposition to trade unionists and 
employers, Mr. Selwyn Lloyd in August this 
year broached the subject in terms of new 
machinery for long-term economic planning; 
and the Chancellor subsequently followed these 
steps on 22 September with a letter sent to the 
Trades Union Congress, the Federation of British 
Industries and other responsible national bodies. 
In this he outlined his proposals for a National 
Economic Council, “ to examine, and if necessary 
commission studies which I have indicated earlier 
in this letter, and to consider how these objectives 
could best be secured.” 

It is apparent that the need for such schemes 
to be developed arises not so much from the 
desire to promote further an economy which is 
already booming, but to pull a faltering (or fail- 
ing) economy together—even to start it anew 
after a complete reverse. This latter state of 
affairs was for instance behind the earnest and 
disillusioned moves in France in 1945 after the 
devastation of war; and today the French 
experience of 15 years of successful economic 
planning is regarded as a precept, one to which 
other countries with persistently unresponsive 
economies find themselves turning. (Since the 
war, French national output has risen at an 
average rate of 4-5 per cent per year). 


Envious Eyes 


Such a country is undoubtedly the UK at the 
present time. Alternating booms and recessions 
have tended to cancel one another out, leaving 
a stalemate; but the recurrent grumbles about 
remedying each setback have begun to give way, 
perhaps from a sense of futility, to envy at news 
of steady progress from abroad—from our 
next-door neighbour across the Channel. It is 
in this sense that such a concept is beyond the 
would-be self-sufficient traditions of constitu- 
tional machinery, growing stale with lack of 
inspiration and disappointed aims. The hope 
of this new idea comes from somewhat unusual 
origins, from a creative attempt at planning in 
which all sides participate equally and contribute 
mutually useful data and efforts. Can its lesson 


be learnt and applied here with comparable 
advantages ? 


A Waiting Game 


There is a risk that any prolonged discussion 
of such questions, such as has been going on in 
the UK at various levels for some appreciable 
time now, may offset the benefits which a quicker 
adoption of an economic planning scheme, 
urgently required even in principle, could confer. 
There have already been several thorough 
investigations of the problems which could be 
tackled by economic planning, and conferences 
on this subject have made their recommendations. 
Some of those responsible in engineering bodies, 
for example, the British Engineers Association, 
are growing impatient with long drawn-out 
preliminaries which put forward what they 
themselves long ago advocated; and there is 
now a widespread feeling that we should finally 
agree on a method of putting our house in order 
along these lines without more ado, and then 
work with determination to build up industrial 
production under a cooperative system. The 
Chancellor’s recent moves to discuss with both 
sides of industry are widely hoped to be leading 
at last to the setting up of appropriate machinery. 

Engineering production, in all its forms, is a 
reliable exponent of a country’s economic well- 
being, and the industrial problems of engineering 
are as good a guide as any to the dimensions 
of the nation’s internal balance of resources. 
Planned economy has elsewhere had its effect 
in a striking way on technical industry. It 
seems without doubt that these new planning 
ideas have been implanted in the Chancellor’s 
mind by the report of the so-called ‘‘ Three 
Wise Men” which appeared in July this year 
from the Council for Prices, Productivity and 
Incomes. This has played a major part in 
accelerating the adoption of what has already 
been aired in this sense, for instance by the lead 
which the Federation of British Industries took 
in November 1960 at their Brighton conference. 
Here, the Group III discussions on ‘*‘ Economic 
Growth in Britain,’ under the chairmanship 
of Sir Hugh Beaver, summed up the aims for 
the next five years in a suggestion that ‘‘ Govern- 
ment and industry might see if it would be 
possible to agree on an assessment of expecta- 
tions and intentions to be placed before the 
country as a framework for economic effort.” 


Secrets of Success 


This is the essential statement of the philosophy 
which the French have put into practice with so 
much success, and which they explained during 
a conference held in London in April this year. 
Describing the object of the conference as being 
to meet the widespread desire in this country 
to know more about the way in which French 
planning works, Mr. J. C. R. Dow, of the 
National Institute of Economic and Social 
Research, suggests that a lapse of interest in the 
French experiment since the days of post-war 
reconstruction may be due to our having con- 
fused what the French were doing with what we 


once did and have since ceased to do. He goes 
on to comment: “ It is my impression that many 
of those who attended the conference came to 
the conclusion that the French joint planning 
procedure must have contributed something to 
France’s rapid economic development. If this 
is true the question naturally arises whether we 
might adapt to our own use any of the ideas 
or methods developed in France.’ In his con- 
cluding address to the conference Sir Robert 
Shone, of the Iron and Steel Board, said that 
this country’s 1965 development plan for stee} 
was the nearest we had come to having a long 
term plan. The work of the Iron and Steel Board 
was limited in comparison with “the much 
vaster, more intricate and grander concept of 
French planning.” Yet its role had certain 
similarities with that of the French planning 
Commissariat. Though subordinate to Govern- 
ment and Parliament, it had independent res- 
ponsibility: it could be blamed for its mistakes, 
and it made its own report to Parliament. 

Practical as well as theoretical trends have 
therefore already been gravitating towards a 
national system of planning, which most of 
those responsible in industrial organizations 
seem to want, not only as an answer to present 
difficulties, but to improve prospects of future 
development. The French Commissariat Général 
du Plan has an extra-departmental position so 
that it can function as mediator between depart- 
ments, and it uses ‘*‘ Commissions ’’—on which 
academic experts and consumers are represented 
—to gain cooperation between the administration, 
industry and trade unions. But what shape is 
a comparable system likely to take in the UK? 

The Economist of 26 August points out that 
‘the idea seems to have taken root in Britain 
that French experience has shown that any 
Planning Board’s staff should be quite distinct 
and independent from the Treasury. This may 
well be a mistake. M. Monnet, it should be 
noted, formed France’s Commissariat Général at 
a time when he was in a position to build up 
more influence and expertise in an outside body 
than the French Treasury could command. In 
Britain, however, the expertise and the power 
are already vested in the Treasury.” The 
Economist goes on to define its own solution, 
that ‘the Treasury should now be split under 
two Cabinet Ministers. The more senior of 
them—to be called either Minister for the 
Economy, or the First Lord of the Treasury 
(at present a nominal post held by the Prime 
Minister), or Chancellor of the Exchequer— 
should be in charge of general economic policy. 
The British equivalent of the Commissariat 
Général du Plan could then be vested in his 
department.” 


The Planning Bogey 


The Chancellor, in his letter of 22 September, 
had reassured employers who are frightened by 
putting planning into the hands of the Civil 
Service. But The Financial Times of 29 September 
called attention to the fact that ‘‘ it remains to 
be seen whether this is enough to win the general 
approval of the FBI.” The Federation had 
already expressed the view to its members that, 
although the Government was thinking along the 
right lines, it was apprehensive about planning 
leading to more Government control. At this 
stage, therefore, negotiations are tinctured with 
caution as well as being spiced with hope. 
At the time of Mr. Selwyn Lloyd’s * Little 
Budget’ in July last the Chancellor himself 
had already said in debate that “ the time has 
come for a better coordination ”’ of the activities 
of the Economic Planning Board, the National 
Production Advisory Council on Industry and 
various other advisory councils, and that five- 
year planning in public expenditure might be 
supplemented by “‘ something more purposeful ’ 
than these bodies for economy as a whole. This 
was one of the offic’al”pointers. 
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Self-Searching 

The Government therefore has been slowly but 
surely coming round to the central idea; and 
if now there are those who raise impatient voices 
that the process of adoption should be taking so 
jong, they might do well to ask themselves 
whether they have an adequate awareness of 
what such a system of reciprocal cooperation 
would mean for them, as representing company 
interests of one size or another. The dissentient 
opinions of those who fear one-sided controls 
may provide too-unjustified a check on a band- 
wagon of impatient optimism, seeing the essential 
harmonic nature of the plan: but it is worth- 
while, if not imperative, for all concerned to stop 
for a moment and consider what their own 
responsibilities to the State might amount to 
under the dispensation now in prospect. 

These responsibilities can only be a matter for 
conjecture at present, as far as the UK is con- 
cerned: but in France, to refer to M. Lotourte, 
chairman of the Commission for Steel, speaking 
at the Conference on Economic Planning in 
France, they have meant that for the study of 
investment, all firms are asked to submit pro- 
grammes of expansion, indicating what schemes 
are to be undertaken or finished during the 
period of the plan, and the capacity output 
likely to be obtained. Certainly there would 
have to be much modification of a system 
operating in a dirigiste country, with absolute 
government authority, before it could be accepted 
for general application in the running of UK 
economy, even in principle. 

Symptomatic, as suggested above, of the in- 
creasing hold on the nation’s imagination which 
these concepts of forward planning are having, 
is this excerpt from the Fourth Report (July 
1961) of the Council on Prices, Productivity 
and Incomes: ‘“‘ One suggestion is to have a 
projection for a period ahead, of the extent to 
which productivity in the national aggregate 
may be expected to advance. This projection 
would cover the production of goods and 
services of all kinds by the whole working 
population, and not the industrial sector alone. 
Such a projection could be related to a planned 
investment programme, and to forward assess- 
ment of manpower needs and resources. It 
could be an indicator of the anticipated pace of 
growth of the whole economy, and would be a 
guide for those responsible in their own particular 
fields for the planning of production, the fixing 
of prices and profit margins, and the settlement 
of wages and salaries.”’ 

Such a pronouncement, sweeping in its idealiz- 
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ation, conveys much of the elevated spirit of 
optimism, albeit constructive optimism, with 
which these supra-party philosophies are imbued. 
One cannot help wondering, whether, in view 
of this new type of thinking in politics proper, 


we are reaching out at last to Plato’s government 


by philosophers or whether such a goal will 
prove to be a chimera in the shape of Utopia in 
another guise. True, there is for instance the 
living proof of the French development: but it 
must not be forgotten that these economic 
returns are only to be secured by the unsparing 
exertions of virtually the whole nation, with all 
the attendant self-discipline that that involves. 
There can be no possibility of an Eldorado for 
any country in a furiously competitive world 
under any economic system without a deserving 
and proportionate effort. 

Therefore we should have inevitably to accept 
such conditions for candidature here before 
the implementation of any similar planning 
scheme could be reasonably expected to produce 
its peculiarly benign results. The prerequisites 
of almost literal self-discipline and a sense of 
national responsibility—for the individual as 
well as for the organization—give rise to sobering 
reflections on the chances of success of the 
** plan ” if the society should continue acquisitive 
for immediate self-gain and quarrelsome about 
its “ rights,”’ prone to inter-group friction rather 
than working together. 


French Without Tears 


For encouragement one turns again to the 
15-year history of France’s economie concertée. 
Despite political strife and labour troubles, the 
underlying idea has, once adopted, worked itself 
out; and this provides a further resemblance to 
the innate potential of a natural force. M. Pierre 
Massé, Commissaire Général du Plan, had this 
to say at the London conference on French 
Planning (reported by PEP, vol. XXVLI, No. 
454): ‘“* There are powerful psychological factors 
which ensure that the Plan having once been 
drawn up, it, as it were, carries itself out. The 
agreement achieved while the Plan was being 
drawn up tends spontaneously to extend itself 
when it comes to implementing the plan. If the 
real forces of the country have been associated 
with making the Plan, they are more likely to 
stand together in action.’’ And he said again in 
his survey of the French guiding ideas in this 
sense that ‘‘ Day by day economic action is, 
inevitably, a compromise between the short and 
the long term points of view. To overlook the 
first would be to ignore the demands of life, 








Population 
(Thousands) 51 
116,000 
112,000 
108,000 University 
104,000 Students 
100,000 
Total in 40,000 atneta 
Civil Employment 38,000 
(Thousands) 36,000 47-0 
46-8 
46°6 Hours Worked 
4-4 Weekly 
2 
Index of 120 
Industrial Production 100 ey 
poe Electricity 
Power Sales 
,000 to Factories 
i 2000 in Million kWh 
National Product 18,000. 
at Factor Cost 16,000 
é Million 14,000 
12,000 
1949 = *50 51 *52 *53 *54 *55 "56 57 58 59 60 
= “ENGINEERING” 

























Indices of UK economic growth (1949-50 to 1959-60) compiled from Annual Abstract of Statistics, 1960. 





Special Article 


but short-sighted expediency is also a possible 
danger.” 

The present régime in this country came to 
power on a renouncement of planning in the 
traditional sense; but like other governments 
before it, it has found itself involved in repeated 
short term attempts to rectify a recalcitrant and 
capricious economy, to restore the balance of 
production for export against home demands. 


Engineering’s Siamese Twin 

To follow again for a moment the analogy 
of economie concertée with a natural force, 
one which when harnessed can be used as a drive, 
but which, ignored, can thwart its supplanters: 
the mechanical system parallel with economics is 
of considerable interest. This thesis was brought 
out with remarkable originality and ingenuity 
by Professor Arnold Tustin in his book The 
Mechanism of Economic Systems. Here it was 
shown that the manner in which various economic 
quantities, such as income and investment, 
influence each other. is precisely the kind of 
relationship that engineers have investigated in 
the construction of control systems, such as 
automatic pilots and temperature regulators. It 
is not without significance in the present context 
perhaps that in this field of relations between 
primary concepts, engineering and economics 
have uncanny and pronounced similarities in the 
interaction of their quantities, just as they have 
in commercial realization, the one depending on 
the well-judged application of the other for its 
survival. Present economic thoughts may well 
be closely woven with the future of engineering 
in this country. 

One might justifiably consider that the time is 
ripe for a new internal economy in the UK, in 
an era when our European neighbours prosper 
and we tend to drag, in a period when our 
difficulties bring us to the brink of joining the 
European Common Market. Useful economic 
ideas and influences at this juncture are very 
much extant outside our shores; when reliance 
on the older order of traditions shows a poor 
result, perhaps that is the moment to seek inspira- 
tion elsewhere and apply it to our own ends. 


Prophecy Borne Out 


One of the shrewdest observers of the basic 
forces operating in the unfolding of history, 
Winston Churchill, gave it as his opinion, as 
early as the Romanes Lecture at Oxford in 1930 
entitled “‘ Parliamentary Government and the 
Economic Problem,” that “It would seem, 
therefore, that if new light is to be thrown 
upon this grave and clamant problem, it must in 
the first instance receive examination from a 
non-political body, free altogether from party 
exigencies, and composed of persons possessing 
special qualifications in economic matters.” 
And a little later in the same lecture: “ I see no 
reason why the political Parliament should not 
choose in proportion to its party groupings a 
subordinate Economic Parliament of say one- 
fifth of its numbers, and composed of persons of 
high technical and business qualifications. This 
idea has received much countenance in Germany. 
I see no reason why such an assembly should not 
debate in the open light of day and without 
caring a half-penny who won the General 
Election, or who had the best slogan for curing 
Unemployment, all the grave economic issues 
by which we are now confronted and afflicted.” 
Here are words which reflect indeed today’s 
climate of opinion; perhaps their divination and 
substantiation of a similar truth lends weight to 
the proponents’ argument which has _ been 
advanced in the present instance. 

Mr. Macmillan had adumbrated something of 
such an approach in his The Middle Way, 
published between the wars. The second round 
of Government talks with employers’ rep- 
resentatives on setting up a new planning body 
is now imminent, and this week’s Con- 


servative Party Conference at Brighton is the 
opening forum for a discussion in which every 
industrialist and every engineer will join. No firm, 
and no individual can long remain unaffected. 
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(Above) Structure of the BMW 1500. 





The main strength is concentrated 


below the waist line and a substantial box section above the front wheel 
arch provides the upper anchorage for the strut type front suspension. 


(Right) Body structure of the new Vauxhall Victor, showing main stressed 
members which include side frames extending into the roof. The front 
suspension is attached to the main structure, not to a detachabie cross member. 


Old and New Tricks in 


In the first of three review 
articles, Gordon Wilkins re- 
ports trends in design details: 
moves towards less mainten- 
ance, changes in structural 
framing and bodywork, and 
re-thinking of suspensions. 


T= difficult times through which most of the 

world’s motor industries have been passing 
seem to have acted as a stimulant to the produc- 
tion of more new and improved models than 
ever before. The fact that they bring no tech- 
nical revolutions will not worry the ordinary 
user, for they reveal one trend of more practical 
significance: the elimination or reduction of 
regular maintenance work. 

Widespread use of rubber or nylon bushes, or 
bronze bushes impregnated with PTFE and lead, 
ball joints in sockets of nylon or similar materials, 
and joints with the lubricants sealed in, have all 
helped to eliminate greasing points or reduce 
them to three or four. Where greasing is 
required, it is usually needed only when the 
engine oil is changed, at intervals of (say) 
3,000 miles, though most American manufac- 
turers have extended their engine oil change 


Thompson self-lubricating suspension joints, as 
used on Rootes cars. The top ball is supported 
in two nylon half bearings compounded. with a 
special lubricant. The lower joint is packed with 
grease which needs to be replenished only at long 
intervals through the bottom plug. 


By Gordon Wilkins 


intervals to 4.000 miles. Replenishment of the 
front suspension ball joints is recommended 
every 32,000 miles. Steering linkage, clutch 
races and universal joints are lubricated for life. 
The progress has not been entirely easy. The 
Triumph Herald, which pioneered elimination 
of chassis greasing in this country, was plagued 
with squeaks in the early stages, but these now 
seem to have been cured. 

Rapid deterioration of exhaust systems, long 
familiar in the USA and a growing problem in 
Europe, has been tackled on some Chrysler group 
cars by going up 25 per cent on gauge thickness 
for the tail pipes and using aluminized steel for 
silencers. 

Economic pressures still work against durable 
chromium plating and there is welcome reduction 
of decorative bright work. Much of it is now 
stainless steel or high purity aluminium. The 
use of bright foil encased in plastic for sill 
beadings on the BMC Miniminor has not been 
entirely successful, owing to white patchy dis- 
coloration, and on the more expensive models 
stainless steel is being used instead. 

This practical approach leads to the question 
of whether the motor car is destined to retain 
its position as part means of transport, part 
hobby and part status symbol, or whether it will 
become something purely utilitarian and expend- 
able. The Renault R4 follows the 2CV Citroen 
as an expression of the latter view and is to be 
sold in Britain at low prices which should test 
British reaction to the idea. 

The reluctance of buyers among small and 
medium-sized cars to pay premium prices for easy 
driving aids suggests that they distrust complica- 
tions which may increase maintenance problems. 
Automatic clutches failed completely in Britain. 
Rootes have been selling moderate numbers of 
Minxes and Gazelles with the Smiths Easidrive 
transmission and the reception accorded to the 
new Borg Warner automatic transmission, now 
available on BMC 1-6 litre cars, will be watched 
with interest. 


BODIES AND FRAMING 


There is still no marked swing to separate 
chassis or unit construction and plastic bodies 
remain a solution for specialized cars in limited 
production. No one else has been encouraged 
to emulate the boldness of Chevrolet in tooling 
up for mass production of plastic mouldings for 
their Corvette sports car, or of Lotus in producing 
a complete body-chassis structure in resin bonded 
glass fibre. Renault, with the R4, join Citroen 
and Triumph (as on the Herald) in making most 
external panels of a steel body quickly detachable 
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Cars of Today 


for repair. The Jaguar Mark X and the BMW 
1500 are the two latest examples of unit struc- 
tures in which the main reinforcement is concen- 
trated below the waistline, leaving the roof as a 
virtually unstressed panel supported on slim 
pillars. On the credit side are the light interior 
and the good all-round vision, but when some 
previous examples of this method have over- 


Independent rear suspension of the BMW 1500 

employing trailing arms pivoted on a line at about 

20° to the transverse axis, a system previously 
used on the Renault Fregate. 


Swing axle rear suspension of the Mercedes 
300SE with air bag and rolling diaphragm. 
The small arm attached to the disc brake caliper 
is linked to the body structure and uses brake 
torque to counteract nose diving during braking. 
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turned the results have not commended it as a 
safety measure. 

Accident investigators at Cornell, USA, and 
at the Birmingham Accident Hospital in England 
are now strongly advocating passenger containers 
which are as strong as possible, protected by 
front and rear ends which will deform and 
absorb energy in the event of a collision. In 
particular, it seems that extra strength in side 
members could reduce injuries in side impacts. 

Many British and American manufacturers 
are now building anchorage points for safety 
harness into all their cars, but a glance at many 
of the new models still reveal sharp projections 
which could aggravate crash injuries. 

The E-type Jaguar is one of the year’s most 
interesting bodies. Built as a unit structure, 
it has a detachable front end fabricated from steel 
tubes to carry engine, suspension and steering, 
and a detachable rear cross member carrying the 
differential, in-board rear brakes and suspension. 
Body panels, made by Jaguar themselves, are 
drawn with the aid of plastic press tools, while the 
roof panel of the coupé is produced on a stretcher 
press. This, in itself, has dictated the use of 
gently rounded contours, which are well suited 
to this style of car, but there is also a general 
reaction from the hard contours (of what has 
come to be known as the Farina line) towards 
softer lines. The Vauxhall Victor is a good 
example of the trend, but the sad fate of the 
Farina-designed bodies on the 1-6 litre BMC 
cars shows the danger of trying to modify a 
clear-cut style and proves once again that the 
first example of a style is nearly always superior 
to anything evolved by subsequent “ face lifts.” 

The Karmann Ghia bodies for the VW1500 

lack the clarity of line so much admired on the 
original series, but the standard saloon should 
prove a good durable style which will not date 
quickly. At its present high price, the 1500 is 
being compared unfavourably with larger and 
faster cars like the Opel Rekord and Ford 
Taunus 17M, both available at about the same 
price. Present plans only envisage a production 
of 250 a day, against 3,900 for all versions of the 
original model, and it may be that the 1500 will 
be the standard model of the future, being 
introduced into production slowly while the 
long-lasting popularity of the earlier model is 
allowed to run its course. 
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(Left) Printed circuit in- 
panel wiring 
used on several Chrysler 


Strument 


Group cars for 1962. 


Suspension design presents an extraordinary 
picture of advance and retreat. America has 
abandoned pneumatic suspension, but Mercedes- 
Benz have just adopted it for their ambitious 
new saloon, the 300SE. The self-levelling feature 
is certainly an advantage in reducing adverse 
camber changes on the swing axle rear suspension 
of a fast car under wide load variations. An 
additional step in the same direction is the use 
of torque arms connected to the rear brake 
calipers tc pull down the rear of the body during 
braking. This arrangement prevents nose-diving, 
but with consequent development of adverse 
camber, which could produce loss of stability 
if the brakes were applied in a corner. These 
measures, following on the adoption of the single 
low pivot point and the transverse compensating 
spring, seem to complete the long campaign of 
Mercedes designers against the inherent defi- 
ciencies of a swing axle layout. 


BACK TO PROVED SUSPENSIONS 


In other quarters, after experiments with other 
types of suspension, there is a tendency to revert 
to the tried solution of rigid axle and semi- 
elliptic springs. Goggomobil use it on their 
latest Glas coupé; Fiat have adopted it for their 
2300 after using leaf-spring radius arms and 
coil springs on the 2100, and they use it on their 
1300/1500 saloon; and Vauxhall have retained it 
on the new Velox. But further development is 
possible. Chevrolet use a single-leaf rear spring 
5 ft long, shot peened, with varying width and 
thickness, on their new Chevy II. 

This car itself is an example of how the 
resources of the world’s greatest automobile 
corporation enable it to extricate itself from 
difficult situations. The compact Corvair, with 
its flat six-cylinder air-cooled engine at the rear 
and all-independent suspension was the boldest 
of all the American compact designs, but sales 
have lagged far behind those of the completely 
conventional Ford Falcon. So between the 
Corvair and full-sized Chevrolet, General Motors 
put an entirely new car of equal orthodoxy, 
with choice of four or six-cylinder engines, but 
using this one innovation of a single-leaf spring. 
What happens if a spring breaks is not yet clear; 
a rigid axle suddenly detached at one side 
might present a serious problem. 

Jaguar have made a big departure with their 









(Left) Disappearance of the engine: on the VW 1500, the engine is housed 
below a shallow luggage trunk. Oil level can be checked and replenished 
through the filler without exposing the engine. 


(Below) Influence of European sports cars on American style. 
Studebaker Gran Turismo Hawk with European lines. 
centre radiator grille with no ornamentation. 


Automobile Review 








All wiring from the passenger compartment on 
Chrysler Group cars terminates in this multi- 
circuit connector on the bulkhead. 


new independent rear suspension, used on both 
the E-type and the new Mark X saloon. The 
result on the Mark X is a much softer, 
smoother ride than on the previous models, 
with even better road holding. 

On the six-cylinder BMC models, a transverse 
telescopic damper is now fitted between rear 
axle and car frame to act as a lateral stabilizer, 
in addition to the anti-roll bars already used at 
front and rear. 





The Ford Anglia station wagon uses the saloon 
structure, instead of the van body as on previous 


The one-piece tailgate is counterbalanced 
by torsion bars. 


models. 






The 
It has a simple 
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New Models from Two British Makers 


Two more of the British car makers—Jaguar 
and British Motor Corporation—have announced 
new models or modifications in time for the 
London Motor Show. Gordon Wilkins writes: 


Jaguar Mark X 

The Jaguar, the Mark X, is a replacement for 
the line of big saloons which evolved through 
Mark VII and VIII into Mark IX. Beside its 
predecessors, the new model looks almost tiny 
because it is so much lower, but it gives far more 
room for passengers by better space utilization. 

Using the same 10ft wheelbase, it is 54in 
longer and 37 in wider, but overall height is 
down by 84 in, for a loss of only 1 in in ground 
clearance. The all-steel unit structure is entirely 
new but many of the mechanical parts are derived 
from the highly successful E-Type, including the 
XK “S” 3-8 litre engine and the independent 
rear suspension with twin coil springs at each 
side. Transmission is through the usual four- 
speed Jaguar gearbox with the option of a 
De Normanville overdrive or the Borg-Warner 
automatic transmission. Dunlop disc brakes 
are fitted on all four wheels with a bellows type 
servo acting directly on the pedal. There are 
two master cylinders controlling separate fluid 
circuits for front and rear brakes and two fluid 
reservoirs each with its electrical level indicator. 

The main stiffness of the structure is obtained 
from the body sills of double-box section joined 
by a deep scuttle arch and cross members under 
the front seats, under the rear seat pan and be- 
hind the rear back rest. Box extensions along- 
side the front wheel boxes support the engine 
and radiator. The rear wheel boxes are joined 
inside the rear wing to boxes which carry two 
fuel tanks. This leaves the whole centre section 
free for 27 cu. ft of luggage, besides spare wheel, 
jack and a full tool kit in a rubber lined case. 
The roof is not used as a main structural member 
and is supported on very slim pillars giving un- 
obstructed all-round vision. The four doors are 
very wide; coil springs push them open when the 
latches are released and they are held open by 
strong check rods. The slim chromium window 
frames are lined with special nylon covered rubber 
channels to ensure easy window movement. 

The wide counterbalanced bonnet tilts forward 
with the radiator grille and inner pair of head- 
lamps, giving good access to engine and acces- 
sories. The bonnet is fully lined with sound 
damping material. The trunk lid is also counter- 
balanced and the trunk is illuminated at night. 

The new Jaguar is a five seater; the two front 
seats are separate, flanking a broad centre console 
which houses radio set and heater controls. A 
comprehensive new heater-ventilation system 
controlled by three buttons, marked simply Off, 
Cold, Hot, is standard equipment. Fresh air 
from a scuttle intake passes direct to the interior 
or through the heater matrix assisted by two 
electric blowers. The air valves are vacuum 
operated. Besides the feed to the windscreen, 
there are adjustable outlets for face or feet beside 

-each front seat and further ducts pass along the 
centre tunnel to adjustable outlets by the rear 
seats. 

Front suspension is by semi-trailing wishbones 


Jaguar Mark X. 


and coil springs with telescopic dampers and an 
anti-roll bar. Steering pivots are ball joints. 
At the rear, the differential, inboard disc brakes 
and independent suspensions are mounted in a 
steel sub-frame insulated by rubber from the 
main body structure. The rear wheels are 
located transversely by the drive shafts, uni- 
versally jointed at both ends and supplemented 
by tubular links below them, joined to the 
aluminium wheel carriers. Fore and aft location 
is by single arms projecting forward to rubber 
pivots on the body frame. Suspension is by twin 
coil springs at each side enclosing telescopic 
dampers. 


BMC Cars 


Prominent among the many changes made to 
British Motor Corporation cars for 1962 are:— 


Larger engine of 1,622cc for 14 litre models, 
with extended wheelbase and track and higher 
axle ratios. 

Increased engine power for six-cylinder models 
and extended wheelbase. Same for’ Austin 
A40. 

Two further versions of the ‘ Mini’”’: 
Elf and Wolseley Hornet. 

All cars have built in anchorage points for safety 
harness, colour schemes are new and the new 
small Borg Warner automatic transmission 
is optional on 1-6 models. 


All former 14 litre saloons now have the 
1,622 cc engine with larger bore (76-2 by 88-9 
mm) already used in the MGA. As fitted in 
the cars now known as the Austin A60, Morris 
Oxford VI and Wolseley 16/60, with 8-3 to 1 
compression and single SU carburetter, this 
bigger engine gives 61 bhp net at 4,600 rpm and 
torque of 90 Ib-ft at 2,100rpm. With two SU 
carburetters for the MG Magnette IV and Riley 
4/72, it delivers 68 bhp net at 5,000 rpm and a 
torque of 89 Ib-ft at 2,500 rpm. 

The 3 litre Sixes, now known as Austin A/110, 
Wolseley 6/110 and Vanden Plas Princess Mark 
II, have the power of their 2,912 cc engines 
increased to 120 bhp net at 4,750 rpm, a gain of 
12 bhp and they can now easily exceed 100mph. 
Maximum torque rises to 165 lb-ft at 2,500 rpm. 
Changes include new cylinder heads, revised 
induction system, high-lift camshaft, with wider 
overlap, stronger valve springs, twin paper 
element air cleaner, improved distributor. Twin 
exhaust systems are used, and extra heat projection 
is dealt with by raising the cooling system 
pressure to 10 1b per sq. in and using a cowled 
fan. The three-speed all-synchromesh gearbox 
now has a central lever. 

Improved front seat slides are used and an 
increase of 2in in the wheelbase gives more 
room in rear seats. Anti-roll bars are used at 
front and rear. The rear springs are softer, 
and a telescopic hydraulic shock absorber is 
mounted between axle and body as an anti-sway 
measure. 

The two new Minis, the Riley Elf and the 
Wolseley Hornet, have typical Riley and Wolseley 
radiator grilles plus extended tails and rear wings 
as on the beach car. Lift-up boot lids give access 
to trunks trimmed with carpet. Seats are uphol- 


the Riley 


A60 Cambridge with 1,622 cc engine. 


stered in leather and leather cloth on foam 
rubber overlays. Both cars use the standard 
engine of 848 cc giving 37 bhp gross. Overall 
length is increased to 10 ft 84 in. 

Both the Riley 1-5 and Wolseley 1,500 saloons 
are lowered approximately 4 in by changes to the 
suspension. New seats and trim give extra 
head and leg room and the jacking brackets are 
also improved. 

The Austin A40 Mark II is an improved 
version of the first BMC car to appear with Pinin 
Farina styling in September 1958. Output of 
the 948 cc engine is increased by 3 bhp to 40 
gross at 5,500rpm. An SU carburetter is now 
used on a new manifold with a paper element air 
cleaner. The fuel pump is electric and a larger 
fuel tank holds 7 Imperial gallons (32 litres). 
The front suspension has an anti-roll bar and 
telescopic dampers replace the piston type at the 
rear. Both saloon and station wagon version 
are available as before. 

The Morris Minor 1000, the first and so far 
the only British car to reach a sale of one million, 
has a new interior trim. Lids have been removed 
from the glove boxes and a screen washer 1s 
now provided on the de luxe model. 









































Comparison of outlines, 


Mark X and Mark 1X. 
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Three Buildings to Extend NPL Research 


New laboratories are being. 


built for the Basic Physics, 
Autonomics and Metallurgy 
divisions of the National 
Physical Laboratory. The 
designs have been made by 
the Ministry of Works. 


wo on three important research buildings 
at the National Physical Laboratory, 
Teddington, was formally begun on Monday, 
2 October. The new accommodation comprises 
a four-storey building for the staff of the Basic 
Physics Division of the Laboratory; a laboratory 
block for the Autonomics Division, and a 
Mechanical Working laboratory for the Metal- 
lurgy Division. The first two are close together 
and the illustration shows a model of the pro- 
buildings. 

Need for these buildings has arisen as a 
result of the reorganization at the Laboratory 
in 1958, when some divisions were regrouped 
and others created. Altogether, these three 
schemes will cost about £1 million and represent 
the largest block of development on the Tedding- 
ton site since the war. The Mechanical Working 
laboratory should be ready in December next 
year, the Basic Physics building in February, 
1963, and the Autonomics building in May, 1963. 


VIBRATION AND DUST FREE 


The Basic Physics building and the Auto- 
nomics block have been so planned that they 
will form an interesting and distinctive precinct 
flanked on one side by a wing of the existing 
Radio Chemical laboratory. The quadrangle 
thus formed will have lawns, shrubs, and trees 
and an ornamental pool to give a focal point. 

The Autonomics building, where research will 
go on into various aspects of automation and 
automatic control systems, will have a silent 
room which will be mounted on a separate, 
resilient foundation. Located on the ground 
floor and weighing 54 tons, this is virtually a 
concrete room inside a concrete room, the inner 
chamber being completely isolated from outside 
noise. 

Next to the silent room will be a vibration-free 
room for neurophysiological research on animal 
vision and hearing which will be screened all 
round to prevent electrical interference from 
outside sources. A suite of dust-free rooms will 
also be provided, arranged to give progressive 
degrees of cleanliness, the final one being 
entirely free from dust particles. 

On the ground floor will be the computer 
room which will have a specially designed sus- 
pended floor for easy access to the electrical 
services beneath it. 

_The new Autonomics building will be the first 
single laboratory of its kind in the world to be 
entirely devoted to this work. Animal learning 
and human perception are examples of processes 
which, when they are better understood, will 
help the evolution of automatic methods and 
greatly improved forms of automation in the 
future. Part of the study undertaken in the 
laboratory will be into nerve behaviour in animal 
systems, which it is hoped will throw light on 
the design of mechanical systems. The research 
programme of the Autonomics Division also 
includes very high speed computing techniques, 
mechanical translation of scientific Russian into 
English and automatic recognition in print. 

_ The building is planned to consist of a main 
six-storey laboratory wing running due east and 
west, a three-storey connecting link running 
north and south for administration, and a two- 
storey workshop situated between the Auto- 
homics and Basic Physics blocks for the joint 
use of the two divisions. Based on a 4 ft grid, 
the design allows for the removal of partitions 
fom one grid position to another as required. 
There will be a staircase and lift at each end of 


the six-storey wing, but the latter will not rise 
above fourth floor level, so dispensing with the 
need for the usual projections of motor rooms 
above the main roof level. 

The building will have a reinforced concrete 
frame with brick and precast concrete panels to 
gable walls. Storey height window units are to 
have coloured vitreous enamelled panels below 
sill level. Timber window frames, glazed down 
to floor level, will be fitted for the library which 
adjoins the main entrance. 

All main service runs within the building will 
be grouped in rising ducts connecting plant 
rooms on each floor. From the plant rooms 
horizontal runs will make use of ceiling voids 
above the central corridors and service casings 
on the periphery of the building to each labora- 
tory, where the appropriate service will be T-ed 
off to terminate on each laboratory bench. 
Electrical services within the laboratories will 
run in multi-compartment trunking with space 
allowed for temporary experimental wiring. 


CONSTANT TEMPERATURE 


The Basic Physics building for the study of 
the physical properties of materials in relation 
to their ultimate chemical nature, will incorporate 
11 rooms in which constant temperatures can be 
maintained, in most cases to limits of plus or 
minus 1° F. Individual air-conditioning units 
will be fitted in each room capable of cooling, 
heating, humidifying and de-humidifying. In 
addition, a dust-free laboratory will be provided 
with air-conditioning plant designed to exclude 
all particles down to 1 micron in size. 

A notable feature of the design of the building 
is that half its 320 ft length will be supported on 
five massive concrete piers which will carry it 
over the public right-of-way leading to Bushey 
Park, thereby forming a link between two 
previously separated portions of the NPL site. 
Three of these columns are exposed and the 
other two are enclosed in a glass screen which 
surrounds the library and entrance hall. 

This building is planned on a 12 ft structural 
module and will be 320 ft long overall. The 
main block will be 38 ft wide and four storeys 
high. The structural module has three sub- 
divisions of 4 ft, which are expressed in the 
arrangement of the windows and provide a 
degree of flexibility in positioning the room 
dividing portions. The building, generally, will 
be of reinforced concrete frame construction, 
with flat roof and concrete mullions between 





On the left is the Basic Physics laboratory and 
on the right the Autonomics laboratory. Between 
is a workshop to be shared by the two laboratories. 


metal windows. Coloured vitreous enamel panels 
will appear beneath window sills and _ this 
treatment is to continue all round the main 
block. 

A rising duct near the centre of the building 
will carry the pressurized cold water, de-mineral- 
ized cooling water, gas, compressed air and 
helium return piping systems in a single group to 
all floors. From the duct, the general horizontal 
runs will be along the ceiling voids above the 
central corridors which are to extend throughout 
the length of each floor. From these runs the 


appropriate services will be T-ed into each 
laboratory as required. 

A cooling tower of 8,500,000 Btu per hour 
capacity will be erected at the rear of the building. 
Water from this tower will exchange heat with the 
de-mineralized water system to provide cooling 
for the large electro-magnets. 

Another feature of the Basics Physics labora- 
to1y will be the external staircase of unusual 
design, having two flights of cantilevered steps 
springing from a single cranked support of re- 
infozced concrete, that will give access from 
ground level to the elevated portion of the 
building. The keynote in design on the engineer- 
ing side is adaptability to enable unknown 
future developments to be catered for with the 
minimum of expense and disturbance. 

The Mechanical Working laboratory is being 
built for the Metallurgy Division, one of whose 
functions is research directed towards under- 
standing the factors which will lead to improved 
strength and ductivility of alloys. 

The National Physical Laboratory requested 
that the design should allow for: (1) the possibility 
of beginning the working with cast ingots and 
compacting and working metal powders; (2) 
enabling the effect of the method of working on 
the mechanical and physical properties of metals 
to be studied in the light of modern views on the 
nature of the solid state; (3) the period during 
which the Metallurgy Division would be without 
metal-working facilities should be reduced to a 
minimum. 


PROVISION FOR MOVING 


Layout of the building consists of a single storey 
main metal-working laboratory at ground level, 
and a three-storey wing attached, containing three 
smaller working laboratories, one on each floor, 
with associated offices. Calorifier and trans- 
former chambers, plant room and salt bath room 
are at ground level. The large working labora- 
tory will have a 2 ft 6 in diameter circular shaft 
approximately 33 ft below floor level to take 
extrusions from the press; and the floor area 
adjacent will have a heat-resisting finish. The 
engineering services of the upper laboratories are 
located within the floor depths on a grid layout 
to allow rigs to be set up in various positions 
for ready connection to the services. 

The more important items of the electrical and 
mechanical services to be provided will be two 
rolling mills, a large vertical extrusion press and 
two special high-temperature/high-vacuum billet 
furnaces. 

The large rolling mill will be of roll size 15 in 
by 20 in arranged for rapid reversing. The small 
mill will be used for rolling strip metal from 4 in 
to 0-0015 in for high precision in thickness and 
surface finish. 

The extrusion press will be of 700 tons capacity 
for hot extrusion, forging and compacting of 
metals. A special feature will be the method of 
application of hydraulic power to give a large 
range of ram speeds with precision control. 

The two vacuum furnaces will be designed to 
heat-treat billets of oxidizable metals—for 
example, titanium and niobium—to be worked 
in the rolling mills and extrusion press. Both 
furnaces will require vacua approaching 10-* mm 
Hg to provide the desired non-oxidizing atmo- 
sphere during heating. The larger of the two will 
be suitable for heating billets to 1,700° C but 
the smaller will reach a maximum temperature of 
2,400° C with provision for quenching the billet. 

There is a possibility that the Mechanical 
Working laboratory will be at some time in the 
distant future affected by major redevelopment 
plans at the National Physical Laboratory. 
Because of this the Ministry of Works has 
designed the building of bolted steel construction 
with as many prefabricated parts as possible, 
so that the maximum amount of materials 
will be recovered should the building have to 
be dismantled and moved to another site. 



































































Toronto City Hall 
to Cost £8 Million 


The winning design for the new civic square and 
city hall in Toronto has been awarded by a 
panel of international architects to the Finnish 
architect, Viljo Rewell, who submitted one out 
of 520 entries from 42 different countries. 
The contract will cost £8 million and has been 
given to Anglin-Norcross Ontario Limited, whose 
parent company (Anglin-Norcross Corporation 
Limited) is associated with Holland & Hannen 
and Cubitts Limited of London. 

There will be two boomerang-shaped blocks, 
one of 30 storeys and the other 24 storeys, which 
will rise from a three-storey podium accommo- 
dating all the public amenities of the city hall. 





Model of the proposed city hall for 
Toronto. 


The podium roof forms a high level plaza 
overlooking the rest of the square which is to 
be enclosed by an arcade. A decorative pool 
in the square will be frozen over in winter to 
form a skating rink. Standing on top of the 
podium roof and between the two office blocks 
will be an oyster shaped structure containing the 
council chamber and executive suites. The two 
blocks will be formed of buttressed reinforced 
concrete with floors cantilevered from the inner 
face only. 


Aluminium Corrosion 
Demolishes Bungalows 


After 10 to 12 years of their expected 60 year life, 
some bungalows erected between 1949 and 1951 
have been found to be suffering from severe 
aluminium corrosion, and may have to be 
demolished. An investigation by the Ministry 
of Housing and Local Government and the 
Building Research Station has found that “‘ the 
aluminium alloy used in the manufacture of the 
structural members of the bungalows was a 
high-strength, copper containing variety. Experi- 
ence has shown that this particular alloy is liable 
to a form of laminar corrosion which, once 
begun, spreads rapidly and ultimately destroys 
the metal.” 

A survey shows that nearly all the permanent 
aluminium bungalows are affected by the cor- 
rosion to some extent, and a few of the detached 
type may need to be dealt with almost immedi- 
ately. The Building Research Station find that 
it is impracticable to make repairs to ensure the 
full 60 year life, since integral construction of the 
detached bungalows makes replacement of 
defective structural members impossible without 
dismantling the bungalow. The semi-detached 
bungalow is constructed differently, and contains 
much less aluminium; thus it will be possible to 
uncover and replace the affected parts by non- 
corrodible material. 

Councils who own detached bungalows have 
been asked to submit a five-year demolition 
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programme for the worst affected, and special 
grants will be made by the Minister of Housing 
to compensate for the premature deterioration. 

Commenting on the Ministry’s action, a 
spokesman for the Aluminium Development 
Association said: ‘‘ This is unfortunate, as very 
large quantities of aluminium have been applied 
to buildings and engineering structures of all 
types throughout the world with outstanding 
success.” 

He continued: “‘ The aluminium industry and 
the builders of aluminium structures always 
specify and use materials in accordance with 
British Standards, which for building purposes 
do not include the low-grade copper-containing 
alloy adopted by the Ministry of the day for the 
aluminium bungalows.” The bungalows con- 
cerned were all built in the immediate post-war 
period, using high-strength alloys intended for 
military aircraft. At the time it was hoped that 
the structural sections would attain a life of ten 
years, which they have. 


Chipboard 
Reduces Waste 


One of the disadvantages of the traditional 
wood-working methods is the high rate of 
wastage, which may be as high as 60 per cent 
of the whole process. The Forest Products 
Research Laboratory of the Department of 
Science and Industrial Research are making a 
long term investigation into the problems of 
wood chipboard manufacture at the request of 
the chipboard industry, which now has £10 
million worth of plant installed throughout the 
country. 

Chipboard was originally developed to utilize 
wood that would otherwise be discarded, but it 
has proved in some cases to be a more stable 
material than natural timber. Based partly on 
the waste products of normal woodworking, the 
chipboard industry’s wastage is only about 10 per 
cent, and since the raw material comes from a 
variety of sources the Wood Chipboard and 
Particle Board Group of the British Plastics 
Federation will be assisting in the research 
programme. Preliminary investigations during 
the past few months on a small scale plant at the 
laboratory have dealt with the variations in 
moisture between the chip and board; variables 
in the pressing of boards; nature and form of 
the glue bond between the chips, and the effect 
of species. The fundamentals of chip prepara- 
tion, drying, screening, resin mixing, and mattress 
spreading will all be studied. 

Apart from shavings and other waste material 
from normal wood-working processes, small 
diameter trees found in forestry thinnings are 
used. These are converted into chips which are 
dried, sprayed with adhesive, and pressed into 
boards. 


Complete Building 
in 32 Days 


An air trooping centre has been built for the 


Air Ministry in Germany in 32 days. Details 
for the building were finalized on 7 August with 
a completion date for 1 October. The trooping 
centre has a floor area of approximately 10,500 
sq. ft and provides the usual facilities found at 
all air terminals, including lounges, customs 
clearance, money exchange offices. The building 
was supplied in 53 building pack units; each 
pack consisted of 200 sq. ft of finished floor area 
including floor covering, completed roof, appro- 
priate wall panels and supporting columns, all 
designed to fold into compact units for shipping 
from Tilbury to Holland. The building was 
erected and fittings installed by the Airfield 
Construction Branch of the Royal Air Force. 
The manufacturers of the units are Terrapin 
Limited, Watling Street, Bletchley, Bucking- 
hamshire, who point out that the design of the 
building allows it to be easily dismantled and 
transferred to another site. 
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Alterations to Railway 
Bridges 


The electrification programme of the British 
Railways in the Midland Region has called for 
the alteration of 31 railway bridges to allow the 
overhead traction cables to be erected. The 
programme, now nearing completion, is planned 
to take two years, and the reconstruction is op 
the main line between Crewe and Stafford, on the 
Trent Valley line between Stafford and Lichfield, 
and between Crewe and Liverpool. 

It was necessary to completeiy rebuild five of 
the bridges, but on the other 26 bridges, 46 spans 
were rebuilt. Since 16 of the spans were origin. 
ally of brick arch construction, above which 
the new span was built, the old arch was used 
for centering before being demolished. About 
half of the 30,000 cu. yd of demolished masonry 
and rubble have been reused in the new con- 
struction; in addition to 1,000,000 new bricks 
built into the facings of the bridge works, 10,000 
cu. yd of concrete, 500 tons of reinforcing stee] 
and approximately 35,000 cu. ft of prestressed 
concrete beams. Throughout the operations 
there has been no interruption to the train 
services, water, gas or electricity supplies. 

The designers and consulting engineers in 
charge of the project are Posford, Pavry and 
Partners of London SWI. 


Soil Compactor on 
Slough By-Pass 


Earthworks will be necessary for about a third 
of the 54 mile long Slough-Windsor by-pass, 
and approximately 2 million cu. yd of material 
will have to be handled. 

To assist this work, an AW/Albaret Isopactor 
pneumatic-tyred soil compactor is being used in 
conjunction with the two towed vibrating rollers. 
Armstrong Whitworth (Metal Industries) Limited 
acquired the manufacturing and sales rights 
from the French Albaret company a year ago. 

The specification calls for compaction of the 
sandy-clay cores of the embankments at 5 to 9 
per cent moisture content to a minimum dry 


An Isopactor at work on the Slough 
By-pass. 


density of 135 ib per cu. ft. California Bearing 
Ratio required for the shields and overlay is not 
less than 6 per cent with a maximum air content 
of 10 per cent. The Isopactor can process a 
width of 7ft 6in in one pass, compared with 
4 ft 6 in for the vibrating rollers, and it is claimed 
that it can complete a pass in half to three- 
quarters of the time required by the other 
machines. When compacting hoggin, both types 
of machine are required to make at least six 
passes over the material, but on the sandy-clay 
core the Isopactor needs fewer. ; 

The Isopactor is used unladen, weighing 
12 tons, for compacting core material, and 1s 
fully ballasted to 22 tons for hoggin. ; 

Contract for the Slough by-pass is being 
carried out by Richard Costain (Civil Engineet- 
ing) Limited in association with Higgs and Hill 
Limited. 
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The Government 
Take a Rise 


gcAusE their results for the twelve 
months ended 30 June last would 
justify it, the directors of QUALCAST 
LimireD, Derby, had intended to recom- 
mend an increase in dividends. The 
firm’s liquid position is good and would 
also have justified such a course. 

Nevertheless, in view of the “ recom- 
mendations ’’ of the Chancellor of the 
Exchequer on dividend restraint, the 
directors of the company, which pro- 
duce high quality lawn mowers and 
light repetition steelwork, have decided 
to keep in step with him and not to 
recommend a cash distribution of more 
than last year. 

In his annual review to his share- 
holders, Mr. Vincent Jobson, the firm’s 
chairman, comments that it is “* mon- 
strously unfair’? that the owners of 
risk capital should be asked to refrain 
from any increase in return over the 
past twelve months. After all, they 
have to live, the same as anyone else, 
and are equally affected by rises in 
costs of living. 

He points out the ordinary share- 
holders have provided the capital for the 
business and risked it. Yet, as made 
clear in the firm’s appropriation of 
profits figures, the share of their profits 
taken by taxation has been increased 
by no less than 5-6 per cent and now 
totals 52:5 per cent. 

In other words, he says, the Govern- 
ment have given themselves a rise and 
do not want others to have one— 
monstrously unfair. 


| countries overseas. 


More Carrot | 
and Less Stick 


Once again, Qualcast Limited have 
beaten their previous figures in every 
sense of the word and their resultant 
profit for the twelve months ended 
30 June, 1961, before taxation, but after 
meeting all charges, amounts to nearly 
£1,412,000, an increase of just over 
£100,000, or 7:6 per cent, on the level 
for 1960. This satisfactory result has 
been reached after charging additional 
depreciation, amounting to £36,500, 
which has arisen from the revaluation 
of their fixed assets. 

A professional valuation of the firm’s 
properties and plant on a going-concern 
basis has been carried out as at 1 July, 
1960, and showed a considerable surplus 
over their book values. The directors 
decided that this surplus should be dealt 
with in the accounts now issued “‘ so as 
to make them more realistic and in 
keeping with the times ”’. 

Mr. Jobson asks his shareholders to 
keep in view the fact that, since July 
last year, certain policy decisions and 
schemes for replacement and reorganiza- 
tion have been decided upon and that, 
after making adjustments for these, the 
firm’s net surplus amounts to some 
£2,226,000, which has been placed to 
capital reserve. 

An analysis of the company’s share- 
holders shows that nearly half of them, 
3,501 out of 7,469, each own shares of 
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£100 (nominal) or less. Just over three- 












quarters of the shareholders own £250 
worth or less. Only 4 per cent (303 
shareholders) own more than £1,000 
each of the firm’s shares. 

Of the company’s future outlook, Mr. 
Jobson says that he cannot give a for- 
ward picture, as he usually tries to do, 
owing to the disturbed international 
position, and that it would not be right 
for him to attempt it. As an industrialist, 
he says, words fail him in expressing his 
opinion of the country’s political 
masters. 

The present rates of taxation are 
unrealistic, except for paying out to 
meet expenditure which any business- 
man would cut when he could not afford 
it. He wonders whether the Govern- 
ment realize the intense feeling of frus- 
tration in all persons occupying respon- 
sible positions. Why can there not be 
incentives? For example, an easing 
of taxation on exports? What ‘s needed 
is ‘“‘ more carrot and less stick’’. 


Exporting to Over 
Eighty Countries 


New records were forecast last year 
for the TAP AND Diz CORPORATION 
LimiteD, London WI, and_ their 
accounts, just published, for the twelve 
months ended 31 May last show that 
their chairman’s expectations have been 
fully justified. During the period under 
consideration, all the companies in the 
group have shown improved trading 
results. 

Trading profits for the group as a 
whole for the year 1959-60, adjusted to 
an annual basis, amounted to £709,000 
before tax and, for the twelve months 
to 31 May, 1961, they came to over 
£827,000, an increase of nearly 17 per 
cent. 

With their outstanding position in the 
industry, the group claim to be “ far 
and away’”’ the largest exporters of 
screwing tools in the United Kingdom. 
They export directly to more than 80 
Their sales to hard 
currency areas are considerable and the 
growing volume of their trade with 
Canada is the direct result of establishing 
a sales subsidiary company in that 
country: NUCKEY, SCOTT AND COMPANY 
(CANADA) LIMITED. 

In addition, the group have formed 
three overseas manufacturing firms, in 
India, South Africa and Brazil, respec- 
tively, but none of them is yet in pro- 
duction. The group’s chairman, Mr. 
D. G. N. Lloyd-Lowles, feels that these | 
investments abroad must be regarded 
as an insurance for the maintenance of 
the organization’s valuable connections 
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in those countries, rather than as imme- 
diate profit earners. In each case, he 
points out, the group have associated 
themselves with undertakings already in 
existence; a process calculated to mini- 
mize the time which must elapse before 
profits are made. These steps are 
regarded as essential for the group’s 
successful trading. 


Machine Tool 
Interests 


Apart from their main business, the 
manufacture of engineers’ small tools, 
the Tap and Die Corporation have 
become increasingly interested over the 
years in the production of special- 
purpose machine tools for their own 
use. 

However, the INTERNATIONAL TWIST 
DRILL Company LiMiTED, which joined 
the group last year, have developed a 
range of machine tools which are in 
large demand, not only from other 
members of the group, but also from 
customers overseas. This demand has 
become so insistent that the parent 
concern has decided to take steps to 
enable a fuller exploitation of this 
division to be made, but without 
interfering with its normal tool pro- 
duction. 

To this end, they have purchased the 
machine toolmaking division of SMART 
AND BROWN LIMITED, Biggleswade. 
For many years, this company has been 
engaged in the production of machine 
tools, mainly lathes, and their machine 
toolmaking division is, Mr. Lloyd- 
Lowles considers, admirably placed as 
far as plant, labour and management 
are concerned, for expansion and to 
take over the production of the group’s 
own machine tools. 

Although the division is already 
earning profits, it is not being purchased 
by the group so much as an investment 
as for its potential usefulness in supply- 
ing the organization’s own and export 
requirements of special-purpose machine 
tools. 


The Common Market 
and Future Prospects 


As long ago as 1957, Mr. Lloyd-Lowles | 


referred to the necessity for making 
plans well ahead with respect to Britain’s 
possible entry into the Common Market, 
and stated that his group’s position 
should enable them to sell their goods 
at least as cheaply and effectively as 
anyone else, while, at the same time, 
maintaining their reputation for quality. 

It is his opinion that this position 





A typical interior in the administration block at the new Wright Rain factory at 


Ringwood, Hampshire. 





The company manufacture irrigation apparatus. 





| remains equally true today. In fact, 
from some points of view, the group 
should now be even better poised to take 
advantage of the opportunities for 
expanding their business which will be 
offered if the United Kingdom joins 
the Common Market in due course. 

As to their prospects, the group’s 
turnover is now running at a rate 
well in excess of that obtaining in the 
corresponding period last year. Taking 
into account the increasing benefits 
which are being derived from the 
association of the constituent companies 
in the group, which should go some way 
towards counteracting rising costs, Mr. 
Lloyd-Lowles feels that the group’s 
profits should again be higher, although 
he cannot necessarily forecast the same 
rate of increase. 

There are, he says, so many factors in 
the national and international political 
and economic situation which might 
adversely affect industry in general. 
But, given norma! conditions—if there 
are such things—the organization can 
be very confident of the future. 


Irrigation Plant 
Around the World 


There is still plenty of romance in 
British industry. To take an example, 
from quite small beginnings in February, 
1953—less than nine years ago— 
WRIGHT’ RAIN LimiTED, Ringwood, 
Hampshire, are now exporting their 
irrigation products to more than 60 
countries and are on the road towards 
introducing their manufactures to the 
rest. 

Their equipment has been installed 
in some of the world’s largest irrigation 
schemes. One of these is the Chirundu 
Sugar Estate in Southern Rhodesia, 
where 500 of the firm’s Master sprinklers 
are being used around-the-clock to 
irrigate some 3,300 acres of sugar 
plantations. 

Within the last few days, Wright Rain 
have opened a new factory and training 
| centre at Ringwood, a short distance 
| away from their old buildings, which 
| have been disposed of to a printing 
firm. 

The new building has been con- 
structed with the aim of integrating 
under one roof the manufacture of 
equipment for complete irrigation 
schemes, from pumps at the water source 
to sprinklers at the discharging end. 
The factory is a 150 ft wide single-span 
one-storey construction which houses 
all stages of production from the 
receipt of raw materials to the dispatch 











of the finished articles. 

Using an open plan layout, the mate- 
rials pass through the different processes, 
from section to section, with an economy 
of movement which the absence of 
internal walls permits. This arrange- 
ment has the additional merit of 
facilitating effective supervisory control. 

The office and administration block 
is also a one-storey building, entirely 
separated from the factory, and is 
constructed round a centre court, laid 
out as a garden, which forms a con- 
venient site for the demonstration of 
some of Wright Rain’s latest types of 
sprinklers. 

Work in progress in the planning and 
design department is shown in the 
accompanying illustration. The light 
and spacious nature of the office is 
typical of the whole building. The 
simple arrangement of the drawing 
tables, making the best use of available 
space, is worthy of note. 
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Lining Pipes jin Situ With Cement Mortar 


A service in applying cement 
mortar linings to pipes, tunnels 
and conduits has been offered 
for about four years by a 
British firm. Four of their con- 
tracts are described. 


|" Mowlem-Centriline organization de- 
veloped from liaison between the British 
contractors John Mowlem and Company and 
the American company, Centriline Corporation. 
The first field trials of the Centriline pipe-lining 
process, with equipment basically similar to that 
still used today, were in fact carried out on a 
72 ia pipe in Jersey City over 25 years ago. 

In the Centriline process a premixed cement 
sand mortar is fed by means of a worm into a 
rapidly revolving dispenser head from which it 
is thrown on to the pipe wall. Slowly rotating 
steel trowels follow directly behind the dispenser 
and give the surface of the applied mortar a 
smooth hard finish. The equipment is designed 
to line pipe at the rate of 500 to 1,000 ft per day 
and where necessary water can be turned into 
the pipe 24 hours after lining. 

Cement mortar linings can be applied in situ 
and by the nature of the method of application 
can be made continuous over long lengths. 
Physically, the lining separates the fluid from the 
pipe wall, but additionally, the composition of 
cement mortar is such that the free lime forms a 
highly alkaline solution which inhibits the cor- 
rosion action in the vicinity of the pipe wall. 
Being a thick lining with mechanical strength 
it does not entirely depend on bond to remain in 
place and this enables the lining to be placed 
without special surface preparation, say Mowlem- 
Centriline: it is sufficient simply to brush new 
pipes to remove millscale or to clean old pipes 
by scraping out the products of corrosion. 
Special cement can be used where corrosive 
liquids attack ordinary Portland cement. 

Since 1954 the British firm have undertaken 
quite a large number of lining contracts ranging 
in size from small diameter 4in pipe—the smallest 
which can be tackled—to 96 in diameter, which 
is about two-thirds the firm’s normal maximum 
diameter. Four of the contracts which they 
have undertaken are mentioned here. 
Mowlem-Centriline Limited, 123 Victoria Street, 
London SWI, 


Lining an Aqueduct 


The Thirlmere aqueduct has been in con- 
tinuous use since 1894 and is some 96 miles long. 
Forty-five miles are in pipeline, 14 miles in tunnel 
and 37 miles in cut and cover construction. In 
1958, Manchester started the formidable task of 
temporarily by-passing flow in the cut and cover 
sections to empty, examine, and repair them 
where necessary. To complete the rehabilitation 
of the aqueduct, the Corporation let a contract to 
Mowlem-Centriline for cleaning and lining with 
cement mortar 30 miles of 54 in diameter steel 
pipe. 

The firm contracted to place a yin cement 
mortar lining to a tolerance of —O + + in and 
to be responsible for the whole of the work 
including arranging for access to the lining, 





For large pipes, between 
16 and 144 in diameter, 
the lining machine shown 
on the right is employed. 
For smaller pipes down 
to 4in diameter, a skid- 
mounted version such as 
shown bottom left is used. 
In this illustration can be 
seen the large lining 
machine emerging from 
a 42 in diameter pipe at 
the end of a day’s opera- 
tions. 


excavation, cutting the pipe, cleaning, lining, 
rejointing the pipe, back-filling and arranging 
reinstatement and compensation to the land- 
owners’ satisfaction. 


Old Water Distribution System 


Shrewsbury town centre, tight in a loop of the 
Severn, is probably the finest Tudor town in 
England. It is certainly the most congested. 
Narrow streets carry continuous heavy traffic, 
and below pavement level lies the tangle of 
generations: basements, vaults, conduits, pipes, 
wires, cables and ducts. 

To meet rising water demands, the Shrewsbury 
engineer had not only to secure additional water 
by designing an impounding scheme and laying 
new trunk mains, but was faced with a serious 
problem in distributing the increased supply in 
the town centre. Many principal 6 in to 9 in 
mains had badly corroded walls and were 
tuberculated so as to reduce their capacity by 
over 50 per cent. It was decided to let Mowlem- 
Centriline clean and line these pipes with cement 
mortar to restore the full capacity, to prevent the 
recurrence of scale formation and to reinforce 
the pipe walls. 

Cleaning was performed with truck-mounted 
power winches dragging scrapers, one of which 
can be seen emerging from the pipe in the 
illustration below. They were then lined with 
a #in thickness of cement mortar; this was 
greater than the 7% in commonly used for this 
size on account of the corroded pipe walls. 
The small version of the lining machine was 
used for this size of pipe. 

These feeder mains supplied the majority of the 
town centre with water and temporary supplies 
had to be provided to individuals and to hotels, 
cafes, hairdressers and food shops, while the 
mains were shut off for the relining work. 
Nearly two miles of main were rehabilitated in 
difficult conditions in five weeks and the contract 
included the whole of the work, including excava- 
tion, cutting, rejointing, back-filling, temporary 
reinstating and making by-pass arrangements. 


Seawater Fire Main 


Industries on coastal and estuary sites com- 
monly use seawater for cooling and fire fighting 
purposes. However, seawater is particularly 
aggressive to steel and cast iron and the pipeline 
system requires special protection against corro- 
sion. A completely continuous 4 in thick cement 
mortar lining using sulphate-resisting cement 
provided economic protection for a new 12in 
steel fire main at the Scottish depot of an oil 
company. The main carried seawater from a 
dockside pumping station to various fire points 
and it was effectively lined in place, although 
laid through an area of rail sidings, sheds, oil 
plant and other industrial installations. 


Beach Sewage Outfall 


_The pipeline for this project was 27 in in 
diameter, just over a mile long, and weighed 
about 2,000 tons. It was assembled complete 
on the beach and launched in one length to form 
a sewage outfall for the Tema Development, 
Ghana. It is shown below complete with tem- 
porary buoyancy ready for launching into the 
sea. 

By its very length, this pipeline is able to dis- 
charge sewage out to sea at a point sufficiently 
far removed from the shore to prevent any con- 
tamination of one of the finest beaches in the 
Gulf of Guinea. The work was designed by 
Messrs. D. Balfour and Sons, the consulting 
engineers of Westminster, who after extensive 
full-scale tests selected a 4in in situ cement- 
mortar lining for the internal protection of the 
pipeline. To suit the pipeline construction 
programme Mowlem-Centriline carried out the 
work at night in 500 ft lengths. Work was 
started each night at the point where it was 
finished the previous night, a scarf joint being 
formed in the lining which was stopped about 
10 ft from the end of each 500 ft section. The 
next SOO ft section was then welded on the 
following day and when the 6,000 ft line was 
completed, the internal lining was continuous 
from end to end. 
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Mineral Insulation 
for Pipes in Turkey 


A waterproofed mineral is offered in this country 
a firm called Protexulate for use as thermal 
jnsulation of buried pipes. This company now 
rt that the material has been used at a 
new refinery housing block in Mersin, Turkey. 
This includes insulation of pipes for both 
chilled water and heating. 
“From one of the boiler houses the main run 
of trench covers 2,650 ft, which contains two 4 in 
flow and return pipes descending to two 3 in and 
two 2in. The pipes were sited in the trench 
and supported at intervals of about 14 ft. After 
installation it was only necessary to pour Pro- 
texulate powder into the trenches to give an all- 
round covering of 5in and then back-fill with 
earth. No lagging or wrapping was given to 
the pipes as the suppliers claim that this is not 





necessary; however, they were given one coat 
of paint. 

The architects were Messrs. Farmer and Dark 
of London, the consulting engineer was Mr. 
A. C. Mann and the contractors were Foster 
Wheeler Limited. 

Protexulate Limited, 27 St. James Road, Kingston- 
on-Thames, Surrey. 


Oxide-Free 
Beryllium-Copper 


Johnson Matthey say that all Mallory 73 
beryllium-copper strip up to 0-025 in thick is 
now being supplied with beryllia-free surfaces. 
This reduces tool wear without affecting the 
mechanical properties of the alloy. 

Undue tool wear is attributable to the presence 
of beryllia, a hard and abrasive oxide of beryllium 
that is formed during the solution heat treatment 
of the alloy, say Johnson Matthey. The oxide 
is colourless and is not removed by normal 
cleaning or pickling methods, so that it is often 
present on material which appears to have a good 
surface finish. 

The improved material is supplied at no extra 
cost. 

Johnson Matthey and Company Limited, 73 Hatton 
Garden, London EC1. 


Plastic Labels 
Are Rotproof and Strong 


A new range of labels is made from plastic. 
They are called Flexolux and are made by 
WAM-Speedwork. They have been developed 
for address and instruction use on packing cases 
where rough handling and exposure demand high 
Strength and resistance to abrasion, weather, 
rodents, insects, mould and even fire. 

These labels can be made up with brass eyelets 
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and wires for attaching to products although 
normally they will be stapled on to the cases, say 
WAM-Speedwork. 

For case work Flexulux labels are made plain 
or printed in almost any rational size up to 6 in 
_ by 9 in or in continuous lengths. They generally 

are supplied in reel form and are pinhole-per- 
forated so that they can be overprinted with 
weatherproof quick-dry inks such as are supplied 
by the company. They also take readily to 
Chinagraph and waterproof pencils. 

WAM-Speedwork, Bowlers Croft, Basildon, Essex. 


Neoprene/Terylene V-Belts 
Replace Ship’s Gearbox 


In the 270 ton lighter “* Weasdale H” a V-belt 
drive is used in conjunction with a variable 
pitch propeller, and this is said to halve the 
cost of a gearbox arrangement. The V-belts 
are made by J. H. Fenner and Company from 
ICI’s Terylene and neoprene rubber supplied 
by Du Pont. 


. 





This kind of drive eliminates the risk of 
damaging costly machinery when a vessel of this 
sort is used in shallow waters when the propeller 
is likely to touch bottom. Du Pont, suppliers 
of the rubber, comment that this may well start 
a new trend in economic light craft propulsion. 

In the Weasdale H, connection to the propeller 
is by a twin disc power take-off clutch and a 
five-to-one centre V-belt drive comprising a 
10-35 in overall diameter driving pulley coupled 
to a 48-74in overall diameter pulley on the 
propeller shaft through 22 V-belts each } in wide. 
The belts are expected to last 3 years and have 
already been in service in the Weasdale for over 
a year. 

Fenners have since introduced the Spacesaver 
belt which uses even less materials than their 
premium belts used in the Weasdale. Du Pont 
report that the Spacesaver is going into more 
V-belt driven vessels. 

Du Pont Company (UK) Limited, 76 Jermyn Street, 
London SWI. 


High Output 
Zinc Spray Gun 


The model 61 metal spraying pistol has been 
developed by the Coating Division of F. W. Berk 
and Company to give a high hourly throughput 
of 110lb of zinc. Deposition efficiency is 
claimed to be the same as could only previously 
be achieved with low throughput guns. The 
throughput of the 61 gun enables an area of 
about 450 sq. ft to be given a 0-004 in thick 
zinc coating at a cost including oxygen, propane, 
powder and labour of about 4d per sq. ft, say 
F. W. Berk. 

The makers comment that rust and scale are 
often removed at a high rate from heavy beams 
and plate in civil and constructional engineering, 





ship building and general sheet metal engineer- 
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ing by automatic grit-blasting. Spraying a zinc 
or aluminium coating on to the cleaned surfaces 
provides excellent protection from corrosion but 
normally requires a large labour force of sprayers 
to keep pace with the pretreatment machines. 

The high throughput is achieved by splitting 
the powder stream into four equal small streams 
and alternating these with gas streams. The only 
control on the model 61 gun is a spring-loaded 
trigger-operating remote valve control for gas 
and air supplies; in this way, main supplies are 
cut off when the trigger is released and the gun 
cannot be laid down under spraying conditions. 

Powder for the gun is fed from a rechargeable 
2 cwt capacity container. The feed unit is of 
fixed type so that the operator is sure to work at 
the correct throughput, say F. W. Berk. A small 
box contains the controls, preset on final testing 
before despatch from the factory. Thus when 
first beginning to spray it is only necessary to 
open one cock and the compressed air supply is 
fed to the various air operated valves ensuring 
that the correct volume, pressure and time 
sequence of air, gas, oxygen and powder is 
applied to the pistol. 

The makers say that less oxygen—only 95 cu. ft 
per hr—and less propane—only 27 cu. ft per hr— 





are used than with equipment giving a quarter 
of the output of the model 61 gun. Coatings 
are claimed to be fine and dense. 

F. W. Berk and Company Limited, North Circular 
Road, London NWI1O0. 


Cast Steel Casing 
for Compressor 


Shown below is a steel casting which Brown, 
Lenox and Company say is typical of integrated 
design forms which can be produced by casting 
in steel. The weight before machining is about 
14 cwt. 

This casting is the bottom half of a casing for 





a Clark-type Hawker Siddeley horizontally split 
multi-stage centrifugal compressor for which the 
suction pressure is 3251b per sq. in and the 
discharge pressure 510 Ib per sq. in at 1,470 rpm. 
Both top and bottom castings are cast to 
BS592B, a carbon steel having a tensile strength 
of 32 tons per sq. in. 

Brown, Lenox and Company Limited, Pontypridd, 





Glamorgan. 
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British Production of American 


A range of presses of advanced 
American design has been in 
production in this country 
since 1946. To date, over 1,500 
have been made here, and last 
year they provided one-third of 
the total British export trade 
in presses. 


E foree British Clearing presses have an in- 
triguingly complex genealogy. They are 
designed in the USA by the Clearing division 
of US Industries Incorporated, manufactured in 
this country by Vickers-Armstrongs, and sold 
here and overseas by the Rockwell Machine Tool 
Company. This is an arrangement, arrived at 
in 1946, which has enabled Vickers-Armstrongs 
to produce over 1,500 of the latest designs of 
American presses and has given the Rockwell 
Company an opportunity of building up exports 
to such an extent that, last year, they sold more 
than one third of the total value of exports of 
British presses. 

Indeed, the overall manufacture of the presses 
is as interesting for the successful tie-up between 
the three companies as for the production pro- 
cesses themselves. In the words of Mr. E. P. 
Cunningham, senior vice-president of the Clear- 
ing division of US Industries, “This partnership 
has made the most advanced press design 
available to users in the UK, while conserving 
dollars to the utmost extent and, at the same 
time, promoting a substantial volume of exports 
from the UK to many parts of the world.”” In 
this partnership, Vickers-Armstrongs do not 
manufacture under licence, as such, but are 
virtually sub-contractors to US Industries, a type 
of cooperation which this corporation also 
practises with other companies in France, Italy, 
and Japan, though not to the same extent as with 
Vickers. In Australia, there is a similar arrange- 
ment with Vickers-Armstrongs (Australia) Pty. 

At present, Vickers-Armstrongs are concentrat- 
ing more than ever on the production of British 
Clearing presses, and, under an _ extensive 
investment programme, this work has now been 
integ:ated at the Scotswood factory in Newcastle 
upon Tyne. The new Power Press Division 
formed to manufacture in this re-organised works 
occupies about 25 acres with a covered oper- 
ational area of approximately 400,000 sq. ft. In 
addition to Clearing presses, this division 
also makes associated equipment including 
Vickers-McKay metal processing plant, another 
example of successful cooperation between 
British production and American design. Notable 
examples of Vickers-McKay equipment produced 
by the division and now selling well, particularly 
in the automotive industry, are decoiling lines, 
the McKaymatic die shear line and special 
purpose levellers known as “ Flex-roll ’’ machines. 

At the Scotswood works, where production is 
divided broadly into fabrication, machining and 
fitting and erecting, there is equipment for 
fabricating up to 12in thickness of plate and 


welded structures of up to 100 tons have been 
produced. The four main machine shops are 
equipped to handle the complete processing of 
all components for each press, from the smallest 
turned pins to the most massive fabrications. 
In taking on this heavy fabrication work, 
the Scotswood works are maintaining their 
tradition for heavy engineering and it is their 
proud claim that their labour force of 1,150 men 
is representative of the finest heavy engineering 
craftsmen in the north of England. 


THE OLD AND THE NEW 


However, while maintaining these traditions, 
Vickers-Armstrongs keep very much in touch with 
the latest production methods, and there is a 
constant interchange of experience and personnel 
between the British company and US Industries’ 
American factories in Chicago. In fact, when 
the rélationship between the two companies was 
first formed in 1946, Vickers-Armstrongs sent a 
top-level design and production team to Chicago 
for several months to become acquainted with 
Clearing’s most up-to-date production methods. 
This was appreciated by US Industries and set 
the tone for later cooperation. 

While Vickers-Armstrongs have been investing 
extensively in production equipment on their own 
account, they have also benefited from US 
Industries’ extensive and costly research into new 
approaches to the forming and working of metal. 
Many of these developments have yet to become 
production propositions, but two have recently 
been launched in Britain. One of them is the 
Torc Pac 40 Clutch and Brake Unit for large 
power presses, which is designed for faster 
rates of working. Part of the Scotswood works 
has been set up for production of this unit. 

The second new development is the range of 
Torc Pac open back inclinable presses now being 
made by Vickers-Armstrongs at their Crayford 
works in Kent. These presses are in 22, 32, 
45 and 60 ton capacities and they represent a 
completely new approach to small design. The 
22, 32 and 45 ton types are shown in Fig. 1. 

The most significant part of Vickers- 
Armstrongs’ Scotswood production is concerned 
with heavy presses, among the largest of which 
are giant 1,950 ton triple action presses and 
3,000 ton chassis rail stamping presses of 300 in 
right to left between uprights. The bed alone 
for this latter press weighs 93 tons as a finished 
fabrication, and some idea of its size and of the 
transportation problem it presents can be gained 
from Fig. 2, where it is being handled by crane. 

To handle such components, the heavy 
machine shop has been equipped with some 
exceptional heavy engineering plant, including 
seven Asquith floor borers which can be used for 
milling, drilling and boring operations. The 
biggest of these floor borers has a spindle dia- 
meter of 7in, a vertical traverse of 12 ft, a 
horizontal traverse of 36ft, a 20ft by 40ft 
worktable, and a 7 ft spindle reach. In Fig. 3 
it is shown working on the fabricated crown of 
a press. Three others of the floor borers 


Fig. 1 From left to right, the 45 ton, 32 ton and Fig. 2 The 93 ton fabricated bed of a 3,000 ton, 


22 ton Torc Pac presses. 


300 in rail press ready for dispatch. 


* 
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Fig. 3 One of the Asquith 7 in diameter spindle 
floor borers machining a fabricated crown, 


have spindle diameters of 7 in. Two others— 
each with a 6 in spindle diameter, at 10 ft vertical 
traverse and a 7 ft spindle reach—have a common 
work table of 15 ft by 85 ft so that they each have 
a horizontal traverse of 63 ft 6 in and can work 
together on exceptionally long work pieces. 

In the heavy machine shop there are also five 
Noble and Lund plano-milling machines. Two 
of these—one of them is shown in Fig. 4 finish 
machining a large bolster plate—have a table 
8 ft wide by 20ft long, a height of 8 ft under 
the cutters on the two cross-slide cutting heads, 
10 ft width between the cutters on the two side 
milling heads, and a main drive motor on each 
of the cutting heads capable of supplying 50 hp. 
There is also appropriate heavy planing and 
vertical boring capacity 

Fitting and erection at the Scotswood works 
is divided broadly between two main shops, one 
dealing with power press erection and the other 
with Vickers-McKay and other steel processing 
plant. An indication of the we ghts handled 
he e is that a large power press weighs up to 265 
tons and a large strip uncoiler up to 140 tons. 

Thus, this essay in Anglo-American produc- 
tion-design cooperation has involved highly 
specialized, and often very heavy, fabrication, 
machining and erection. From the success 
of the Rockwell Machine Tool Company in 
installing British Clearing presses in most of 
the major plants in the UK, it appears that this 
cooperation between the designers of US Indus- 
tries and the production engineers of Vickers- 
Armstrongs has been singularly effective. 

US Industries Inc (Gt. Britain) Limited, New Bond 
Street House, 1/5 New Bond Street, London WI, 


Fig. 4 One of the two large Noble and Lund 
plano-millers finish machining a large bolster plate. 
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Printed Circuits Drilled Automatically 


The continuing increase in size and capacity of 
transistorized digital computers has made it 
economically desirable, indeed necessary, to cut 

production times for the large number of printed 
Fireuit boards required for these machines. 
Ferranti have therefore developed a fully auto- 
matic drill for making the component fixing 
holes in printed circuit boards and, already, it 
has been used to drill hundreds of holes in the 
poards needed for the Atlas high speed computer 
and the Argus process control computer. 

The machine, shown in the illustration, has 
two drilling heads allowing either tandem or 

single spindle working. A hydraulically operated 

20 in by 14 in coordinate table carries the printed 
circuit boards and automatically brings the hole 
centres beneath the drills in turn. 

Initial rough positioning of the drill has been 
made possible by mounting a perforated template 
on an extension of the drilling table so that when- 
ever a hole in the template coincides with a light 
beam, a photo-electric cell is stimulated and gives 
a signal to the control system. This signal 


initiates (a) the cut-off of oil flow to the hydraulic 
jacks, thus stopping the table; (b) the final 
positioning and locking of the table by applying 
hydraulic pressure to a mechanical indexing 
system which uses the meshing of a half nut and 
precision rack; and (c) the drilling action, by 
switching electrical power to the drills. In this 
way, a positional accuracy of -+ 0-001 in can be 
obtained and repeatability is within 0-001 in. 

Drilling is carried out to a grid system, 
the drill moving from hole to hole and then 
from row to row automatically. The basic 
spacing between rows and between columns is 
determined by the pitch of the precision rack 
used in row alignment. A _ typical pitch is 
20 threads per inch, giving a spacing of 0-050 
in or multiples thereof. 

The rate of output of completed boards is 
dependent, obviously, on the pattern of holes 
to be drilled and the number and thickness of 
the stacked boards. However, the makers quote 
the example of two stacks of four boards for the 
Argus computer, requiring 288 holes per board, 





The fully automatic printed circuit drill in action. 


which were completely drilled in 144 minutes, an 
all-in average of 108 seconds per board. 
Operating and control mechanisms are com- 
pletely shrouded against the ingress of drilling 
swarf, and maintenance is confined to the oc- 
casional topping up of the hydraulic oil reservoir. 
Ferranti Limited, Hollinwood, Lancashire 





Novel Form for Largest Stress Relieving Furnace 


Now nearing completion at Head Wrightson’s 
Thornaby works is a 27 ft by 27ft by 80ft 
long furnace which is capable of stress relieving 
nuclear heat exchangers. This furnace is notable 
not only for the fact that it is claimed to be the 
Jargest electric stress relieving furnace in the 
world, but also for its nove! form of construction. 

No firebrick is used anywhere in the furnace 
and the hearth, walls and roof are mainly 8 ft by 
8 ft panels of mild steel filled with compressed 
mineral wool slabs and held in place with a 
patented form of flexible mild steel sheeting. 
The roof panels are affixed to longitudinal 
RSJ’s at roof truss height and the walls are 
movable on transverse bogies. A mobile crane 
is used to lift the end walls on in two pieces and 
the furnace floor is also in panel form, the whole 
fabrication being carried on bogies. 


The furnace is run off mains voltage and 
1,500 kW electrical elements are arranged in 
40 kW units, each consisting of 12 coiled elements 
in sintered alumina sleeves supported in stainless 
steel channels. These channels rest on mild 
steel frameworks placed on the floor of the fur- 
nace. A 40 ft length of the furnace was recently 
brought into service and stress relieved a fabrica- 
tion within limits of 610°C minimum and 
630° C maximum. Power consumed is said to 
cost less than £1 per ton of metal treated. 

Briefly, this furnace is claimed to have the 
following advantages over the conventional 
fuel fired furnace with refractory brick lining: 
low capital cost; short delivery and erection 
time; easy dismantling and _ transportation; 
easier adaptation to suit larger fabrications; 
comparatively low thermal mass, the mineral 


wool slabs needing less heat than refractory 
bricks; negligible oxidization and scaling because 
heating is by convection currents of hot air 
inside a closed furnace with no flue; and longi- 
tudinal expansion of the fabrication (6in on 
80 ft) is taken up by the individual bogies. 

The furnace was designed by Cooper Electro- 
heat Limited, who also supplied the panels and 
electroheat units, and Head Wrightson made the 
bogies, cradles and frames and also erected the 
furnace. Though designed originally for the 
treatment of nuclear heat exchanger shells the 
furnace has already been used for the stress relief 
of other large fabrications and its ease of constuc- 
tion, erection and transportation makes it very 
suitable for site work as well as factory use. 
Cooper Electroheat Limited, 164 Lord Street, 
Southport, Lancashire. 





Where Waste Recovery can be a Paying Business 


Nowadays, in many industries, the margin 
between commercial success and going out of 
business is little more than the income from 
waste recovery. In some, indeed, recovering 
waste materials is a lucrative part of the whole 
enterprise. 

An example of waste which is well worth 
recovering is the scale formed in the production 
of stainless and other high quality steels. This 
scale contains a high proportion of the costly 
alloying metals, such as molybdenum, vanadium, 
cobalt and chromium, but its recovery presents 
a difficult problem since most of it is removed 
at the primary and intermediate mills. 

The problem has been solved at Samuel Fox 
and Company’s Stocksbridge works, as shown in 
the illustration, by the installation by Michael 
and Partners of special grabbing cranes in the 
scale pit beneath the new intermediate mill. Scale 
falling from the rolls of the billet mill is sluiced 
down by water over a weir and into a settling 
pit, then dredged with a grabbing crane. The 
cross section of the pit is only 2 in wider than the 
grabs, ensuring a high percentage recovery. 

The grabs are of the self-trimming type and 
can cover almost the whole of the bottom area 
between the baffle boards without displacing them. 

use of the restricted headroom, grabs of the 
ting discharge type were designed with a fixed 
discharge height but a variable loading height. 

With a level struck capacity of 7-5 cu ft and 
an unladen weight of 17 cwt, the grabs are of 
mild steel all welded construction with hard 
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The self trimming grab, dredging the scale pit beneath the new intermediate mill. 


facing on the clamshell jaws which pivot on high 
tensile pins running in steel taper wedge bushes. 
The grab arms are of flexible design and terminate 
in a double pivot top pulley box centralized by 
extended interlocking fingers. There is 4 to | 
reeving on the grabs and a special chrome 
molybdenum alloy chain is used with precision 
cast steel chain wheels and special automatic 


locking mechanism. 

Grab hoisting and traversing motions are 
controlled from a Geipel push button panel, and 
each grab is suspended from a special King 
electric overhead travelling crab unit. There are 
two complete units, one of them a stand-by. 
Michael and Partners Limited, 26 Chatsworth 
Road, Chesterfield Derbyshire. 
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On the Shelf 


By Frank H. Smith 


AS Is well known, some firms will hold a sherry 

party on the slightest provocation—and 
a very good thing it is when you are feeling 
a bit jaded. The other evening I went to one 
in a wine cellar got up to look like a German 
Keller, complete with candles in bottles, sawdust 
on the floor, etc. No ventilation, no fire-exit 
and a crowd of sweating quaffers milling shoulder 
to shoulder. I downed a quick one and escaped. 
By the time you read this I shall have attended 
one that really is justified. It is to celebrate 
the issue, by the Dunlop Rubber Co., of half a 
million educational booklets. I do not know 
what constitutes an educational booklet but 
if it’s only one on how often one should change 
one’s tyres it is at least a contribution to one’s 
knowledge. 

American professional institutions are making 
great efforts these days to sell themselves. The 
Institute of the Aerospace Sciences has issued 
“This is the IAS” in booklet form, and the 
ASTM have done a reprint of this year’s 
presidential address (on the occasion of their 
60th anniversary) called ‘“*An ASTM for the 
Future.”” Need one say that a sidelong glance 
is taken at the Soviet Union? Then again, with 
the list of papers to be read at the next SAE 
meeting a leaflet is enclosed saying that, in 
future, program information will be mailed 
about eight weeks before the meeting. This is 
to enable members abroad to make their plans. 

We have (as opposed to I have) had from the 
International Association for Bridge and Struc- 
tural Engineering a large wad of literature 
consisting of a leaflet advertising the preliminary 
publication of the 6th Congress, the final report 
ditto ditto and 19/20 of the Int. Assoc’s Bulletin 
19/20. Everything is in Swiss Francs, and if 
you write to the secretary at Eidg. Techn. 
Hochschule, Ziirich, I am sure you will learn 
all you wish to know. Those abbreviations are 
as on the postcard, but my guess is Eidgenossische 
Technische (show-off). 

Stone-Platt Industries Ltd. send “A Guide 
to the Products and Services of Group Com- 
panies.” There are over 50 of these companies. 
Their products are not the sort of things you 
buy from a chain store but range from acidizing 
machinery through cone rovers, drawtwisters, 
ring doubling frames, to worsted twisting 
machinery, so if your taste runs to this sort of 
thing—they’re the boys. And that’s only for 
textiles. Marine, mechanical, electrical and 
electronics start with “A” brackets forboats, 
and have umpteen products for every letter of the 
alphabet, except J (no jibs?), K (no kitchen 
sinks ?), Q (no quintessence extractors ?), U (no 
unmentionables?)—yes they do X-ray testing 
facilities but no Z (no zebra crossing—portable 7). 
They could put pantographs under unmention- 
ables, surely? 

Had one hell of a time the other day trying to 
discover when one ceased to send a letter for a 
penny (June 1918). The Post office library 
switched me to their PRO. He was engaged so 
along I went to the Daily Telegraph information 
section (a very present help in trouble) and they 
couldn’t find it offhand, and Chambers’s 
Encyclopaedia seemed to have no_ indexed 
reference to it. Nothing for it but to go back 
to GPOPRO who managed it after a few minutes. 
But fancy the library not having it! 

Those of my readers who think that I take 
too many swipes at our friends on the other side 
of the Atlantic will like to know that I was 
delighted to receive the gift, from a friend who 
has been there, of a souvenir plate. It bears, in 
the middle, a picture of the Capitol and round 
the rim are pictures of the White House, the 
Lincoln Memorial, the Jefferson Memorial, 
Mount Vernon, the Supreme Court and the 
Tomb of the Unknown Soldier. On the back 
was a label—Made in Japan. 
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Charge Through a Semiconductor 


Principles of Semiconductor Device Operation. 
By A. K. JoNscHER. Bell and Sons. (30s) 


In recent years many books have been written 
for the purpose of introducing the non-specialist 
to the physical principles of transistors. In 
general, they are well written and very readable 
books, but because of their function, they tend 
to over-simplify and gloss over many points 
which can be perplexing to the reader who is 
not prepared merely to take every statement on 
trust. For such a reader this book can be 
warmly recommended. 

The title of the book is somewhat misleading. 
It is basically a discussion of the principles which 
govern the transport of a charge through a 
semiconductor and the application of these 
principles to a restricted number of devices. 
There is no discussion of surfaces, thermal 
effect, or tunnelling, and only brief mention of 
photo-effects. However, this deliberate narrow- 
ing of the scope of the book allows greater con- 
sistency of narrative and detailed consideration 
of séveral points not yet covered in any other 
textbook. In balance the book gains consider- 
ably from this policy. 

Throughout the book, the author places par- 
ticular emphasis on the physical interpretation 
of the equations involved. Thus, although the 
mathematics is by no means negligible, the book 
remains very readable. The author also uses 
the technique of appending problems at the end 


of each chapter to make points of interest with. 
out becoming involved in any mathematical 
details. This is an admirable method of sayj 
space, but can lead to undesirable results when 
a result required in a subsequent part of the book 
is treated in this way. 

Of the six chapters in the book, the first is 
introductory, giving an outline of the basic 
concepts of semiconductor physics which are 
needed for the subsequent discussion. The next 
three chapters propound the theory of carrier 
flow in semiconductors, including a detailed 
account of flow over a p-n junction. The last 
two chapters are concerned with the theory of 
multi-junction structures, including a brief refer- 
ence to transistors, and the theory of transport in 
non-homogeneous material, including the impor- 
tant case of the drift transistor. This last subject 
is the least satisfying part of the book. The 
unaccustomed notation is introduced too casually 
and the treatment uncharacteristically brusque, 
There is a helpful list of symbols and the index 
and bibliography are adequate. 

This is a book which is original in content 
and illuminating in its comments. Students and 
those concerned with the physics of semicon- 
ductor devices will certainly find it worth a place 
on their bookshelves. Its resting periods on the 
shelf will never be long. 


D. S. GRANT 





Waters and Wastes 


An Introduction to Sewage Treatment. IJnstitute 
of Sewage Purification, 10 Cromwell Place, 
London SW7. (10s) 

Standard Methods for the Examination of Water 
and Wastewater. 11th edition. Prepared and 
published jointly by American Public Health 
Association, American Water Works Associa- 
tion, and Water Pollution Control Federation. 
American Public Health Association, 1790 
Broadway, New York 19, NY. 

Sewage Treatment: Basic Principles and Trends. 
By RONALD Lomax BOLTON and Louis KLEIN. 
Butterworths. (30s) 


The tenth Annual Report of the Mersey River 
Board (for 1960-61) quotes from the Sunday Times 
of 6 December, 1959: 

“« . . the country can surely now afford to 
clean up its filthy rivers. We cannot call 
ourselves civilized until we have challenged 
noise, smell and dirt as well as poverty and 
disease.” 

The Report goes on, with cautious optimism, 
** The battle against pollution continues unabated. 
There is an atmosphere of conviction that it is 
being won, if slowly. Whilst major successes 
can be counted on the hands, outright failures 
have been insignificant. There are small advances 
over a wide front.” 

If there is justification for this cautious 
optimism—and certainly the more sanguine of 
us feel that there is—a great deal of the credit 
must go to the Institute of Sewage Purification 
and its members. The contagious enthusiasm 
of the Institute’s members for their important 
field of work must often seem inexplicable to the 
outsider. I imagine that it arises from the 
challenge of so many unsolved problems, for, 
as fast as we deal with one waste, new wastes 
are produced by industrial processes, and new 
and more stringent economic criteria have to be 
satisfied. Be that as it may, the Institute gives 
the lead in the technology and science of sewage 
treatment, and its journal must be one of the 
best published by a society so small in total 
membership. 

The Institute has put the public further in its 
debt by the publication of its Introduction to 
Sewage Treatment, prepared by Mr. Clarence 
Lumb, now Chief Pollution Officer of the Mersey 


River Board. This is designed to explain the 
treatment of waste waters to the lay public and 
to students; it covers the field in 10 chapters, 
fully illustrated with half-tones and line dia- 
grams. This book can be highly recommended 
for its purpose as a well-balanced and accurate 
description, giving sufficient detail without the 
burden of unnecessary technical matter. Only 
two small plaints can be made: I do hope most 
strongly that its rather high price will not prevent 
its widest possible distribution to the lay public— 
students may obtain it through their school or 
college at half price. The other arises from the 
subfusc appearance of the half-tones, which may 
tend to indicate to the layman that many sewage 
works are less attractive than is, in fact, the case. 

The other two books to be reviewed here are 
addressed to those technically concerned with the 
treatment of water and liquid wastes. The first 
of these is the eleventh edition of what has 
become a classic to be found in all water and 
sewage laboratories, American Standard Methods. 
Mere figures can give no idea of the outstanding 
value of a book, but they may serve to show how 
analytical complexity has increased over the years. 
The ninth edition (1946) ran to 286 pages, the 
tenth (1955) to 522 and the latest, six years later, 
to 626. The ninth edition had four sections: , 
physical and chemical examination of water, 
examination of sewage and waste waters, etc., 
microscopical examination of water and sludge, 
and bacteriological examination of water. The 
tenth edition added two sections, separating 
industrial wastes, and sludges and sediments from 
sewage. The latest edition has nine sections, 
adding to the former six a tentative section on 
radiological examination, and sections on bio- 
assay for the determination of toxicity and on 
iron and sulphur bacteria. The truly inter- 
national stature of Standard Methods is empha- 
sized in the list of “‘ Advisors ” which includes 
a number of British names. 

Increasing attention is necessarily being paid 
to the contamination of our waters by radio- 
active material. While by no means routine, 
this examination is in increasing use by water 
undertakers and others, and the tentative section 
is, therefore, most useful. 

Rivers are the natural drainage channels of a 
region, so that it is inevitable that some pollution 
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must enter them—pace the anglers. What we 
have to ensure is that this pollution does not 
exceed the stream’s capacity for self-purification. 
Where the pollution is due to sewage, we can in 
most cases prognosticate with a fair degree of 
accuracy; but where toxic materials are being 
discharged we cannot yet do so, with a few 
exceptions. The only satisfactory method of 
measuring toxicity is by bioassay and the latest 
edition includes a useful section on this as a 
routine. The factors affecting toxicity are being 
investigated in a number of centres and it is 
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clear, from some of the published work, that 
routine tests are of limited value at the present 
time. No doubt the next edition will include the 
latest advances. 

To summarize—this latest edition of Standard 
Methods is even more useful than its predecessors 
‘and is quite indispensable to anyone concerned 
with the examination of water or waste waters. 

Dr. Klein, Chief Chemist of the Mersey River 
Board, and his colleague, Mr. R. L. Bolton, have 
given us a useful description of the basic prin- 
ciples of sewage treatment. Sewage Treatment— 





Publications 


Basic Principles and Trends, is particularly strong 
on the chemistry of sewage treatment. The final 
chapter on recent developments in sewage 
treatment is interesting and stimulating. This 
valuable book on the principles of sewage treat- 
ment once again emphasizes the need for a 
really good book on the design of sewage- 
treatment plant. Perhaps the Institute of 
Sewage Purification could muster the talent 
among its members to produce such a book 


and fill the gap. 
Peter C. G. Isaac 








Plasmas are Problems 


Controlled Thermonuclear Reactions. By SAMUEL 
GLASSTONE and RALPH H. LovperGc. Van 
Nostrand, Princeton, New Jersey, and London. 
(42s) 

The quest to produce controlled thermonuclear 

power from the heavy isotopes of hydrogen 

started about fifteen years ago, and in earnest, 
about ten years ago. A great deal of research 
has been carried out in the major countries of 
the world. Despite all this effort, only in one 
or two cases is there a possibility that a few 
thermonuclear reactions have been induced. 

(In quite a number of cases nuclear reactions 

have occurred, but were caused by the spurious 

acceleration of a small proportion of the particles 
in the gas to high energies and not by high 
temperatures. Only the temperature-induced 

reactions are capable of being intensified to a 

sufficient reaction rate for useful power pro- 

duction to be possible.) The final goal of 
prolific thermonuclear reactions and useful power 

looks more remote than it ever did. 

Although as far as nuclear reactions are con- 
cerned the results may be unspectacular, what 
has been achieved is the accumulation of a large 
body of theoretical and experimental knowledge 
on the behaviour of high temperature gases and 
their interaction with magnetic fields. In fact, 
a new branch of physics has been built up— 
plasma physics. 

That the study of ionized gases deserves to be 
classified as a branch of physics is due to the 
complexity of the properties exhibited by this 
fourth state of matter. In a plasma the intricacies 


of a mixture of compressible gases (the positive 
ions and the electrons) are coupled with the 
problems of the electromagnetic fields. There are 
several natural frequencies—the ion and electron 
plasma frequencies and the ion and electron 
cyclotron frequencies, to say nothing of the 
hybrid combinations of these frequencies. As 
a result there are no less than nine different 
types of wave motion which can occur in a 
plasma depending on where the frequency is 
in relation to these natural frequencies. The 
experimenter wishing to contain this lively 
substance is discovering that there are almost as 
many types of instability to be controlled. Thus 
out of a branch of applied physics which had a 
very definite practical goal in view has grown 
a branch of pure physics. Together with this 
evolution, the immediate aim of the scientists 
has slowly and reluctantly been changed from the 
target of thermonuclear power to the discovery 
of the laws of plasma physics, a change empha- 
sized at the Salzburg confezence (ENGNG. 6 
Oct. ’61 p. 441). 

Several books have appeared recently on 
theoretical plasma physics. The book reviewed 
here, however, is the first to cover both experi- 
ment and theory. The first two chapters deal 
with the physics of a final thermonuclear reactor 
—the temperatures and densities needed, the 
energy released, radiation losses, etc.—while the 
remaining 11 chapters deal with the plasma 
physics involved in the quest for these reactions. 
Five chapters give the principles of the various 
electromagnetic field configurations devised to 


contain hot plasma, and the experimental results 
which have been obtained in each case are 
reviewed. 

Other chapters deal with the methods which 
can be used to ionize and heat the gas, with 
plasma stability and with the techniques for 
measuring the plasma properties. The last 
subject has not been the least of the plasma 
physicists’ problems, since there are no simple 
methods of measuring temperatures, densities, 
etc., in a gas at temperatures of millions of 
degrees. New methods have had to be developed 
in spectroscopy, in high speed photography and 
with microwaves. Even the name now widely 
used for these types of measurements—plasma 
diagnostic techniques—reveals the fact that the 
scientist is generally trying to understand 
unexpected and unwanted behaviour on the part 
of the hot plasma. 

This book is a textbook intended for the 
scientist or engineer entering or participating in 
the quest for thermonuclear reactions. The 
reviewer has no hesitation in recommending the 
book to such readers; it is very clearly written, 
with many helpful diagrams and illustrations. 
Not only is one of the authors (R.H.L.) a veteran 
of the fruitful thermonuclear section at the 
Los Alamos Scientific Laboratory, New Mexico, 
and the other author a very experienced textbook 
writer, but this book was prepared under the 
auspices of the US Atomic Energy Commission 
and the authors had the assistance of all the best 
experts in this field in the United States. 

A. A. WARE 





Transistors and Circuits 


An Introduction to the Theory and Practice of 
Transistors. By J. R. TILLMAN and F. F. 
Roserts. Pitman. (57s 6d) 

Transistor Circuit Analysis. By MAurRICE V- 
Joyce and KENNETH K. CLARKE. Addison- 
Wesley Publishing Company, Reading, Massa- 
chusetts, and London. (81s) 


Principles of Transistor Circuits. By S. W. 
Amos. 2nd Edition. Jliffe. (21s) 


In the 13 years which have elapsed since its first 
Invention, the transistor has (to use its own 
terminology) diffused, drifted or been injected 
Into most branches of electronic technology. 
Its small size and low power consumption are 
exploited equally in the mass of instrumentation 
which reports back from the silences of outer 
space; in the portable radios which desecrate 
the quiet places on earth; in the unattended 
telephone repeater unobtrusive in its under- 
ground chamber. Its speed of operation, at one 
time inadequate, has increased until it has 
displaced the thermionic valve from the fastest 
Computors; its increasing cheapness and reli- 
ability make possible the use, here and elsewhere, 
of ever larger arrays of devices. Hundreds of 
factories, all over the world, turn out millions of 
transistors; thousands more factories incorporate 
them in every kind of product. One is reminded 
of a lesser-known dictum of Punch: “ Everything 
IS electronic nowadays; I wonder what has 
happened to ordinary electricity.” 

The transistor has also, by now, engendered 


its fair share of the printed word: several 
thousand articles, and several scores of books. 
Of the many books known to the reviewer, none 
constitutes the masterly and definitive treatment 
which some fields of knowledge have on occasion 
received. There are, however, many competent 
works directed to readers of varied interests and 
attainments. Of the books under discussion, 
one covers a wide range of topics; one is special- 
ized at an advanced and one at a more elementary 
level. Each is sound in its own way. 

Messrs. Tillman and Roberts define their 
purpose thus: “ (There are) an increasing number 
of textbooks, most of which tend to be limited 
to two or three main divisions of the subject. 
Our aim... has been to present a wider treat- 
ment in one volume, mainly by picking out 
those parts which seem to us to be of most 
permanent value to a student of the subject, 
particularly in helping him to obtain a confident 
quantitative understanding of all the primary 
physical effects on which minority-carrier tran- 
sistors depend for their electrical behaviour and 
an insight into the potentialities and limitations 
of the devices as circuit elements. It was not 
our intention to write a handbook for the 
designer of either devices or circuits.’”’” To this 
end, they have written main sections of com- 
parable length (all in the range 45 to 90 pages) 
on: semiconductor physics; theory of junctions 
and transistors: device technology; electrical 
properties and measurements; application in 
circuits of various types. Some topics are 


notably well done: for instance, the plain- 
language account of wave-mechanical crystal 
theory; the analysis of transistor action, which 
succeeds in being quantitative without swamping 
the principles under the detail; and the treatment 
of electrical properties and measurements, which 
is all too often a no-man’s-land alike neglected 
by device and circuit experts. As might be 
expected from the statement of intention quoted 
above, the sections on device technology and on 
circuits are too cursory to satisfy the needs of 
specialists in the respective fields; within the 
allotted length, however, they are fair summaries 
of the more important topics. 

Thus, on the whole, the authors must be 
congratulated on their clear exposition of a wide 
range of material. One nagging doubt remains: 
for whom is this book intended? The limited 
scope of most books, which Messrs. Tillman and 
Roberts regret, is in fact a reflection of the 
limited interests of their readers. (Inadequacies 
on the part of a single author can always be 
overcome by the collaboration of two.) Most 
people concerned with transistors can be classified 
as “makers” or “users,” employing these 
terms rather loosely to indicate device and 
circuit specialists. Each would be better off for 
knowing something of the other’s field of study, 
but not all of us pursue this as far as we might. 
Perhaps this book will tempt a few more people 
into wider reading. Certainly it would be easier 
to discuss one’s problems with the other side if 
all the “ makers” had read the sections on 
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measurements and circuits while the “ users ” 
had read those on principles and devices. 
Messrs. Joyce and Clarke, on the other hand, 
plump for specialization. ‘“‘ When a device is 
very new, a book about it often becomes involved 
in all sorts of details concerning its physics 
and . . . construction. In addition, since there 
has not yet been time to decide which methods 
of analysis will turn out to be the most profitable, 
the author must present a good bit of material 
that later turns out to be unnecessary. . . . The 
time seems ripe to attempt a book in which 
some of these pitfalls are avoided. The book 
(presents) the basic methods of analysis involved 
in the design and understanding of junction 
transistor circuitry. It is not a text in solid-state 
physics or transistor construction. The 
transistor models . . . are restricted to a small 
number that are all easily inter-related.” After 
a short chapter on transistor physics, the main 
body of the book covers equivalent circuits, 
biassing, small-signal amplifiers, power amplifiers, 


regulated supplies, high frequency and noise 
properties, broadband amplifiers, bandpass 
amplifiers, switching circuits in general, multi- 
vibrators in some detail, blocking oscillators, 
sine wave oscillators, and sweep circuits. All this 
relates to conventional junction transistors; 
there is a further chapter on the use of negative- 
resistance devices. 

The circuit analysis is clear and, as the authors 
claim, they have on the whole avoided redundant 
methods. Most sections, though not all, give 
enough quantitative information for approximate 
or exact circuit design; and there are several 
worked examples. A number of points not 
susceptible to exact resolution, such as transistor 
power limits or choice between various circuit 
configurations, are sensibly discussed. The 
allotment of space to various topics is not always 
judicious: why, for example, twice as much on 
graphical choice of working point (correctly 
stated to be unnecessary) as on circuits for 
combinatory logic? There is no mention of 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Tools and Equipment 


Floating Screens. INTERNATIONAL COMBUSTION PRO- 
pucts LIMITED, 19 Woburn Place, London WC1. 
A folder describing Types F800 and F900 Ty-Rock 
fully-floating screens. The features of these screens 
are outlined. Dimensioned diagrams and tabu- 
lated particulars are included. Both units are 
designed for heavy-duty service. 5 pp., ill. 

Plate Levelling. HEAD WrIGHTSON MACHINE Com- 
PANY LIMITED, Middlesbrough. A leaflet describ- 
ing the range of plate levellers for shipyards and 
plate mills. Designs available handle plates from 
#in to 2in maximum thickness. 4 pp., ill. 

Milling Cutters. UDDEHOLM LiMiTED, Northwood 
Street, Birmingham 3. A booklet describing the 
range of Uddex milling cutters fitted with throw- 
away blades. Construction, dimensions, and the 
fitting of blades are covered. 10 pp., ill. 

Angular Divider. THETA INSTRUMENT CorpP., 520 
Victor Street, Saddle Brook, NJ, USA. A leaflet 
describing an instrument for precise angular 
positioning of servo-mounted devices and separable 
components. Accuracy, by selection, is reported 
to be 5 seconds-of-arc at the point of contact with 
the component rotor. 4 pp., ill. 

Electrically-Heated Furnace. AEI-BirLec  LTp., 
Tyburn Road, Erdington, Birmingham 24. A 
folder describing the JFC Mk. II furnace, intended 
for accurate heat-treatment up to 700°C. The 
publication lists applications and gives specifica- 
tions and performance data of the two sizes avail- 
able. 4 pp., ill. 

Oxygen Analysis. GEorGE Kent Ltp., Luton, Bed- 
fordshire. Specification sheet SS016 giving 
particulars of oxygen-analysis equipment. Methods, 
gas-sampling equipment, and measuring instru- 
ments are described. 4 pp., ill. 

Vacuum Units. GIANT-VAC MANUFACTURING COo., 
South Willington, Connecticut, USA. A leaflet 
on portable vacuum units designed for heavy-duty 
debris removal. With suitable adaptors the 
machine may be converted for use as a blower or 
for loading or moving materials such as sawdust, 
fertilizers, and plastics. 4 pp., ill. 

Microfeed. LANpis Toot Co., Waynesboro, Pa, USA. 
A folder on a system of wheelfeed fitted to Landis 
cylindrical grinders. This method is claimed to 
cancel automatically all grinding variables which 
affect precision cylindrical grinders. An ultra- 
fine feed to final size is controlled by a single 
contact or visual guage. 4 pp., ill. 

Air Cylinders. BENTON AND STONE Ltp., Aston 
Brook Street, Birmingham 6. A folder describing 
a new range of heavy-duty air cylinders, available 
with bores of 44 in and 6in. These double-acting 
cylinders have Duralumin barrels and ends and are 
available with four forms of mounting. 4 pp., ill. 

Gear Pumps. BROOKE TOOL MANUFACTURING Co. 
Ltp., Warwick Road, Greet, Birmingham 11. A 
brochure on a range of pumps available for a 
variety of duties. Uses include suds pumping, oil 
or coolant supply, and handling silicone fluids, 
fuel oils, tar, and ink. Operating pressures up to 
500 Ib per sq. in are catered for and reversible 
pumps are included. Dimensioned diagrams of 
each pump are followed by general particulars and 
performance charts. 34 pp., ill. 


New Books 


The Astronauts: Pioneers in Space. By L. GORDON 
Cooper and others. Cassell. (25s) 


Generously illustrated account of Project Mercury, 

including Commander Shepard’s full story of his 

ballistic flight on 5 May 1961. 

Channel Underground. By Deryck ABEL. Pall Mall 
Press. (17s 6d) 

Basing himself on the extensive researches carried 

out from 1958 to 1960 by the Channel Tunnel 

Study Group, Mr. Abel demonstrates that the 

Tunnel is a technically feasible and economically 

sound proposition. 


The Steel Industry, 1939-1959. By DUNCAN Burn. 
Cambridge University Press. (80s) 

A study in competition and planning in the steel 
industries of Western Europe and the USA— 
nationalization and denationalization, price control 
and planned development in the UK;; anti-trust in the 
USA; and supranational organization in Western 
Europe. Mr. Burn examines the motives of the 
interested parties, compares aims and achievements, 
and demonstrates how policies, established institutions 
and national temperaments have affected the rate 
and pattern of growth. 


Cybernetics. By Norbert WIENER. 2nd Edition. 
Massachusetts Institute of Technology Press and 
Wiley, New York and London. (52s) 

This is not a compendium of all that has been achieved 

in cybernetics, but an intensely personal book in 

which Prof. Wiener lucidly sets down his ideas on 
the subject, displays some of the philosophical 
reflections which led him in the beginning to enter 
upon this field, and elucidates those developments 
with which he has been associated at MIT. This 
edition has been completely re-edited and contains 
two new chapters: On learning and self-reproducing 
machines; Brain waves and self-organizing systems. 


Alternating - Current Machines. by MICHAEL 
LiwscHIiTz-GARIK and CLyDE C. WHIPPLE. 2nd 
Edition. Van Nostrand, New York and London. 
(£5 12s 6d) 

Designed primarily as an undergradute text (but also 
containing much useful information for the practising 
engineer and designer), this is a complete and detailed 
treatment of transformers and rotating electric 
machines, starting from the four basic laws of 
electrodynamics. This edition has been entirely 
revised. 


Semiconducting I1I-V Compounds. By C. Hitsum and 

A. C. Rose-INNEs. Pergamon Press. (60s) 
Addressed to the research physicist and chemist, this 
is an experimental and theoretical study of the 
properties of the Group III to V family of semi- 
conducting crystals. It is assumed that the reader 
is well acquainted with the basic concepts of semi- 
conductor physics and has some knowledge of the 
properties of germanium and silicon. 


Advances in Electron Tube Techniques: Proceedings 
of the 5th National Conference, September 1960. 
Edited by DAvip SLATER. Pergamon Press. (100s) 

Collection of over 40 papers, covering materials and 

technology, emission phenomena and cathodes, 

internal and external environments of tubes, ruggedi- 
zation and life factors. 
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maximum frequency of oscillation, critical 
frequency of internal feedback, or asymptotic 
unilateral gain; the limitations due to bage 
resistance and collector capacitance are implicit 
in the circuit analysis, but an explicit statement 
of these concepts would be an aid to under. 
standing. This criticism of omissions, to which 
most books are vulnerable, is not intended to 
outweigh the undoubted usefulness of the materia} 
included; and on the whole the book can be 
recommended to readers with a good back. 
ground knowledge of circuit theory. 

The remaining book, by Mr. Amos, is the 
second edition of a well-known elementary 
work on transistor circuits; the revision takes 
into account the extension of applications to 
higher frequencies with the aid of drift transistors, 
Most of the space is devoted to amplifiers, with 
some special reference to radio receivers; the 
book will appeal to amateur constructors and 
others interested in this particular field. 

K. W. CATTERMOLE 


The Reviewers 


Mr. D. S. Grant is an M.A. in mathematics and 
physics. He is a development engineer in the 
high-frequency transistor section of Miullards’ 
Southampton Works. 


Mr. Peter C. G. Isaac, B.Sc. (Eng.), S.M., M.LC.E,, 
M.I.W.E., M.Inst.S.P., F.R.S.H., is Reader in 
public health engineering at King’s College, 
Newcastle, in the University of Durham. He has 
written and edited several books. 


Dr. A. A. Ware is leader of the thermonuclear section 
at the Associated Electrical Industries Research 
Laboratory. He was the first person to undertake 
experimental research aimed at controlled thermo- 
nuclear reactions, when at Imperial College in 1947 
under Sir George Thomson. He is a Fellow of 
the Physical Society and an Associate of the Royal 
College of Science. 


Mr. K. W. Cattermole, B.Sc., is with Standard 
Telecommunication Laboratories Limited. Cur- 
rently, he is leading a group concerned with the 
development of pulse code modulation transmission 
systems. Mr. Cattermole’s book Transistor 
Circuits was published in 1959. 





Instrument Ball Bearings. By P. J. Geary. British 
Scientific Instrument Research Association, South 
Hill, Chislehurst, Kent. (21s) 

Concise review of the characteristics and utilization 
of small and miniature ball bearings, with reference 
to 144 cited literature sources. Among the topics 
dealt with are tolerances, truth of running, avoidance 
of vibration and noise, lubrication, load capacity and 
life. 


Aircraft Instruments. By C. A. WILLIAMS. Odhams 
Press. (35s) 
Writing principally for airline instrument engineers 
and students, the author explains the working 
principles of most of the general-purpose instruments 
and the rules and procedures governing their main- 
tenance. Students should note that the text covers 
the full requirements of the British Maintenance 


Engineers’ Licence in Category X. 


Basic Principles of Fission Reactors. By W. R. 
Harper. Interscience Publishers, New York and 
London, (57s) 

The reader is taken to about the stage at which 

detailed reactor design begins, without assuming any 

previous knowledge of nuclear technology, and 
introducing only such nuclear physics as is essential 
for the understanding of reactor operation. 


Mine Ventilation and Air Conditioning. By HowarD 
L. HARTMAN. Ronald Press Company, 15 East 
26th Street, New York 10. ($12) 

The subject is treated from the viewpoint of the total 
mine atmospheric environment and its control, 
three factors being involved—quality control (purity), 
quantity control (ventilation) and temperature- 
humidity control. Although the numerous worked 
examples and chapter-end exercises recommend this 
book to the student, there is also wealth of reference 
material for the practising engineer. 


Public Cleansing. By A. G. Davies. Spon. (40s) 


Placing the emphasis on present-day practice and 
future trends, the author confines himself to the work 
of refuse collection and disposal. 
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Ferranti Atlas 
for London University 


The growing trend towards the general 
adoption of the electronic computer 
for routine office calculations and the 
inevitable abolition of the human 
element, often in the form of an unwill- 
ing junior clerk continues to gather 
momentum. It is not suggested that all 
computers are designed with the object 
of cutting down office staff, far from it, 
as the computer is a versatile animal 
and many are being put to work on the 
most sophisticated tasks, often supple- 
menting the work of scientists and 
facilitating an acceleration in the pace 
of research. 

The authorities behind the University 
of London are fully aware of the role of 
the computer in modern research and 
have placed an order with FERRANTI 
Limitep for the supply of a new Ferranti 
“Atlas’’ to be installed towards the 
end of 1963 at a cost of approximately 
£2 million. Atlas is claimed to be the 
most powerful computer in the world 
designed to meet the ever-increasing 
volume of computation involved in 
present-day research projects. The 
London University order is the third 
received. 

This Computer which will be part 
sponsored by the BritisH PETROLEUM 
Company in exchange for computing 
facilities over a period of five years, 
will supplement the work of a Ferranti 
Mercury Mark II which has been in 
operation with the University’s Com- 
puter Unit in Gordon Square, WC1, 
since 1959. The Mercury is no longer 
adequate for the scope of the com- 
putations required and the Atlas, in 
addition to having a far greater hand- 
ling capacity is expected to operate 
nearly 100 times faster, coping with 
simple instructions, such as addition, 
at a speed approaching a million per 
second. 

Less imposing in size and appearance 
than the Atlas perhaps, but none-the- 
less important in function, are the 
machines made by ELLIOTT-AUTOMATION 
LimiteD, sales of which have been made 
in ever-increasing numbers. Up to 
September, 1961, orders for the 7 types 
in the Elliott range totalled 126 of which 
90 had been delivered. In addition to 
this there were orders for three of 
NCR 315 type made at Borehamwood 
for the NATIONAL CASH REGISTER 
Company Limitep. By far the most 
popular at present is the 803 with 39 
delivered and 32 on order, four of which 
are universities and two for technical 
colleges. 


Leyland Vehicle 
Orders Maintained 


The order book of LEYLAND Motors 
LimiteD appears to be fairly extensive 
at present with a steady influx of orders 

om many parts of the world. Recent 
Purchasers include Oporto Munici- 
Pality who require ten rear-engined 
Atlantean double-deck chassis, and the 
Gujerat State Road Transport Corpora- 
tion of India, who have placed a 
£430,000 order for 150 Comet single- 
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deck bus chassis. Also to India will go 
75 Titan double-deck bus chassis for 
the Bombay Electrical Supply and 
Transport Undertaking. 

The island of Mauritius in the 
Indian Ocean has placed an order 
worth £45,000 for 16 Albion Victor 
single-deck bus chassis and 6 Titan 
double-deckers similar to the €,000 in 
operation with British Municipalities. 
These will be the first double-deck 
vehicles on the island. 

A new addition to the Leyland range 
is a 36 ft long version of the Leopard 
bus. and coach chassis, designed to 
comply with new maximum legal length 
permitted in the UK. The 0.600 diesel 
engine is fitted under the floor, and for 
the coach version, the power has been 
increased from 125 bhp at 1,700 rpm 
to 130bhp at 2,200rpm, giving the 
higher maximum speed required for 
swift inter-city travel on an improved 
road system. So far orders received 
amount to over 140, being spread 
amongst 22 British bus operators. 

Leyland’s subsidiary, © SCAMMELL 
Lorries LIMITED, who have a reputation 
for undertakings of an unconventional 
nature, have built a truck reputed to be 
capable of hauling 180 tons for an 
Australian buyer, who will use it for 
indivisible loads. Powered by a Leyland 
230 hp engine coupled to an 8-speed 
gearbox, the truck will be completely 
stripped and shipped in five packing 
cases comprising what is perhaps the 
largest ‘* do-it-yourself ’’ kit on record. 

Another unusual request is from the 
Pakistan Atomic Energy Commission, 
who require a tanker to carry atomic 
effluent. It is the first order of its 
kind received by Scammell in 40 years 
of tanker building and calls for a 1,650 
gallon stainless steel tank semi-trailer 
of frameless construction. 


French Steel Engineers 
Visit Britain 


A valuable interchange of information 





“485 








Motor vehicle brakes, the first of the | the larger ‘‘A’”’ type is fitted to cars in 


hydraulic variety to be manufactured 
in the Union, went into production at 
the JosepH Lucas Johannesburg plant 
during September. The GirLING divi- 
sion of the company is responsible for 
the two types available at present for 
small and medium sized cars, 75 per 
cent of the raw materials are produced 
locally and it is hoped that this figure will 
rise with the availability of more of the 
requisite materials. 

The oil refinery is to be constructed 
at Reunion Rocks near Durban by 
CONSANIS ENGINEERING under a sub- 
contract worth R2 million from Foster 
WHEELER. Built to the order of SHELL- 
BP, it will be operated by South African 
Petroleum Refineries and have a daily 
capacity of 70,000 barrels. 10,000 tons 
of Iscor steel and other South African 
materials will be used in the construction 
of the 40 storage tanks included in the 
specification. 


Interest Aroused 
at Brno Fair 


The aftermath of the recent Trade Fair 
at Brno, Czechoslovakia, appears to be 


the 2 to 34 litre class including Jaguar, 
Rover, Austin Healey, Triumph TR4 
and Humber Super Snipe. The smaller 
“*D”’ type is used on the under 2 litres, 
such as Sunbeam Alpine and Rapier, 
and the Singer Vogue and Gazelle. 

Auto Transmissions are now con- 
centrating their activities on expanding 
the growing export market for British- 
designed overdrives, and this will be the 
target of their stand at the London 
Motor Show. An important step was 
taken during the past year when the 
EpoarRDO BIANCHI COMPANY of Milan 
began production of de Normanville 
overdrives. Fiat recently announced 
that these would be available on some 
of their range of new cars. Two other 
Continental users are Ferrari, makers of 
some of the fastest cars in the world, 
and Volvo of Sweden. 

Speaking of the firm’s export plans 
for the Motor Show, Mr. Alan Lam- 
burn, managing director, said: “* There 
is great scope for the expansion of over- 
seas business, and we intend to make 
our stand a meeting place for discus- 
sions with visitors from overseas con- 
| cerned with motor car production and 


| engineering.” 





encouraging if not spectacular for the | 


54 British firms 


from all parts of the world, ranged from 


which _ exhibited. | 


Interest shown by the visitors, who came | AEI to Supply Cable to 


electric furnaces and drilling machines | 


to printing presses and soap making 
equipment, according to Mr. Allen 
Plaskett who was in charge of the British 


Indonesia 

| 

| ASSOCIATED ELECTRICAL INDUSTRIES 
have received an order from the 


| Republic of Indonesia for the supply 


information stand in the Palace of | of telephone cable. The value of the 
Nations. British products were viewed | contract is £44 million and TELEPHONE 
with much enthusiasm but he made it | Capies LimiteD of Dagenham, an AEI 


clear that Czechoslovakia is a market | 


which will have to be played for in long 
time before anything drastic emerges. 
Tremendous interest was shown in the 


| British way of life, especially in the 
| monarchy, and Mr. Plaskett suggested 


should result from the recent visit of a | 
trade mission consisting of over twenty | 


French steel works engineers. The 
mission arrived on 2 October and spent 
5 days in Britain as guests of the STEEL 
Works PLANT ASSOCIATION making an 
intensive study of recent developments 
in British rolling-mill and ancillary 
equipment. Visits to ten plant manu- 
facturers and steelworks in the Sheffield 
and Middlesbrough areas comprised 


part of the planned itinerary which was. 


conducted, in the main, by special trains. 

The visit emanates from a suggestion 
made by the Export Council of Europe 
who sent a mission to France earlier in 
the year. The arrangements have been 
made jointly by the Board of Trade, the 
Export Council for Europe, the Steel 


Works Plant Association and the British | 


Iron and Steel Federation. The empha- 
sis of the study was directed rather at 
steel-processing as opposed to steel- 
making equipment. 

On the first day of the visit, a reception 
in honour of the visitors was held at the 
Foreign Office where Mr. Peter Thomas, 
M.P., Joint Parliamentary Under- 
Secretary of State for Foreign Affairs, 
was the host. 


Recent South African 
Enterprises 
Hydraulic brakes and an oil refinery 


are in the news in South Africa at 
present. 





| sale would have cleared 


that anybody with several thousand 


subsidiary jointly owned with ENFIELD 
CABLES LIMITED, will be responsible for 
manufacture. 

The cable will be of the paper insu- 
lated underground and plastic insulated 
underground type and delivery will take 
place over a period of 5 years. 


postcard photographs of the Queen for | 


quickly! 


CEGB Contract 
for Holloway Brothers 


A further contract in connection with 


the Tilbury “‘B’’ power station cur- | 


rently under construction, has been 


| awarded to HOLLOWAY BROTHERS by 





the CENTRAL ELECTRICITY GENERATING 
Boarp. The value of the contract. 
scheduled for fulfilment in 1963, is in 
excess of £1 million and it involves the 


casting and driving of approximately | 


17,500 reinforced concrete piles, 17 in 


square and varying in length between | 
Consulting Engineers for | 


44 and 65 ft. 
the project are Sir Alexander Gibb and 
Partners. 


Overdrives for 
Export 


One of the most significant develop- 
ments to take place in the motor indus- 
try during recent years has been the 
steady increase in the number of cars 
available offering overdrive as an 
optional extra. 

One of the first in the field was AUTO 
TRANSMISSION LIMITED, of Coventry, 
patentees of the DE NORMANVILLE 
system which, manufactured under a 
licensing agreement by Laycock ENGI- 
NEERING Limited, is used on a wide range 
of British cars. Available in two forms, 





them very | 


A New British 
| Reflex Camera 


| Early in October, a British firm will 
| attempt to gain supremacy in the market 
of the reflex camera, hitherto dominated 
| by German and Japanese manufac- 


| turers. The camera is the Corfield 66, 
designed by Mr. John C. Corfield, a 
director of K. G. Corrtetp Limirep, of 
Ballymoney, Co. Antrim. 

An interchangeable lens is featured, 
facilitating a range of focal lengths 
from 50 mm to 400 mm. The picture is 
24 in square and roll film, sheet or 
plate may be used. The price in Britain 
is £75, approximately half that of its 
| equivalent foreign rivals and despite 
| import duties and other factors applic- 
| able overseas, it should still present an 
| attractive proposition in the highly 
competitive export market. 

The firm started with the manufacture 
of photographic accessories at Wolver- 
hampton in 1948 and later went on to 
| devise the Corfield Periflex, claimed to 
be the first 35mm camera wholly 
designed and produced in Britain. 
Steady expansion of activities ensued 
and in 1958 the entire production was 
moved to Northern Ireland where a 
new factory was built by the Ministry 
of Commerce and in which all the 
components of the Corfield 66 are now 
produced. A salient feature of the 
present site is the unpolluted atmosphere 
essential to the production of a precision 
camera. 




























































Product Profile 





Lambretta 
Li Series 
Motor 
Scooter 


As if the esteem with which 
this machine is regarded were 
not enough, its remarkable 
original conception as a piece 
of motorized tubing would be 
sufficient to claim attention. 


PERBAPs the credit for having started the 

““ scooter revolution ”’ in this country could 
be shared equally between the Lambretta and the 
Vespa machines. The phrase “‘ motor scooter ”’ 
no longer suggests a well-built City gent perched 
on a tiny Corgi, but an eager youth aboard a 
sleek two-wheeler. 

True, motor scooters were in existence for 
many years previously, going right back to 1918; 
but it was the two mass-produced Italian machines 
that carried the motor scooter out of the curiosity 
stage into a popular mode of transport. They 
succeeded by virtue of a fortunate association 
between public demand and product availability. 

One of the chief attractions of the motor 
scooter lies, perhaps negatively, in the failure 
of public transport services to make their wares 
attractive, especially for short journeys around 
busy towns and cities. Italy and Britain are 
two of the countries hardest hit by urban traffic 
congestion, and under such conditions competi- 
tive forms of transport are bound to flourish 
and multiply. 

As engineering techniques progress, more and 
more hazy conceptions suddenly spring into 
practical reality. Each reaches a stage when it 
only needs a gentle prod from one or two 
outside factors to burst into life. The spurs 
that brought the motor scooter into being were 
the industrial devastation left in Italy after the 
war when workers were standing idle waiting for 
work, coupled with the glaring deficiencies in 
public transport services. So two of Italy’s 
leading manufacturing concerns, Innocenti S.G. 
and Piaggio C.S., both decided that in the motor 
scooter lay their means of rehabilitation. 

The Lambretta machine that forms the subject 
of this Product Profile is bound inseparably 
with the name of Ferdinando Innocenti, a 
brilliant engineer who from the start of his 
career was convinced that steel tubes should be 
applied far more widely for constructional 


Fig. | Every Lambretta engine is individually 
tested. 


Fig. 2 (above) Tubular frame of Li machine. 


Fig. 3 (below) Earlier shaft drive engine unit. 


purposes. In 1922, he went to Rome to try to 
sell his idea of using tubes for industrial struc- 
tures, scaffolding and general building construc- 
tion. Nine years later he started a factory in 
Milan mainly concerned with tube fabrication. 
The business grew rapidly and by 1939 the works 
were employing about 4,000 and Innocenti was a 
rich man. However, during the war the factory 
was commandeered for military production and 
later destroyed. 

Innocenti’s one idea after the war was to start 
up again, but a mass-produced product was 
urgently required to put the business back on its 
feet. One day in 1945 his attention was drawn 
to a badly overcrowded omnibus, and he started 
considering the advantages of putting every 
passenger on his own two wheels instead of trying 
to carry 100 on only four. He conceived a 
kind of motorized tube; a suitably shaped tubu- 
lar frame running on two wheels powered by a 
small high performance engine. 

He put the idea to his chief designer, an 
aeronautical engineer named Torre, and in a 
few months the prototype scooter was born. 
Tyres being scarce in Italy at that time, the 
wheels were made 8 in dia in order to utilize 
the large stocks of aircraft landing wheel tyres 
left over from the war. The prototype fully 
justified its expectations and by 1947 the “A” 
model was in full production. The name 
** Lambretta ”’ was coined from the River Lambro 
which divides the factory site, the scooter- 
producing premises being erected on its far 
bank. 

The Lambretta’s debut in Britain took place in 
1948 when John Thorne carried out a road test 
for Motor Cycling: his reaction was one of 
amazement that a vehicle with two such tiny 
wheels was capable of such good road-holding, 
cornering and all-round performance. But 
British motor cycle manufacturers did not at 
first accept the motor scooter as a serious mode 
of transport. They sat on the fence and carried 
on making the large-engine motor-cycles for the 
enthusiast, despite the fact that the high cost of 
petrol and road conditions in Italy, under which 
the scooter rapidly grew and flourished, were 
closely paralleled in Britain. 

It was not until the end of the year that any 
attempt was made to bring Lambrettas to Great 
Britain in quantity, the prime attraction of 
economy in travel being used to attract pur- 
chasers. It was offered with more success to 
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the car trade who were, at that time, suffering 
a lull in home market sales. Whatever the 
underlying feelings of the motor-cycle trade at 
that time, it was only after certain car dealers 
had taken Lambrettas into stock that the trade 
became interested enough to stock motor 
scooters and to display them alongside the 
heavy duty type of motor-cycle. 

Today it is recognized that scooters and motor. 
cycles possess two quite different and distingt 
markets. To some extent the scooter is comple. 
mentary to the motor-cycle since it caters for those 
without the speed urge and with no particular 
desire to solve their own maintenance problems, 
The scooter may even give a fillip to motor-cycles 
by demonstrating to the more timid the practical 
utility of a motorized two-wheeler. But by far 
the largest group of scooter owners in Britain 
are young men and women not ready financially 
to own a car, who want their own economical 
means of transport for business and pleasure. 

The individuals who first recognized the 
Lambretta’s potential in Britain and who became 
responsible for importing and distributing them 
on a large scale were A. J. Agg and P. J. Agg, 
father and son, who formed a company called 
Lambretta Concessionaires Limited for the 
purpose. Similar companies now exist in other 
countries where Lambrettas are sold. For 
economic reasons the Lambretta has never been 
built over here, though an increasing number of 
accessories are British made. 

Lambretta Concessionaires quickly grew into 
a highly efficient organization whose whole 
interests were focused on the Lambretta, 
Thanks to their determination, Lambrettas have 
accounted for 55 per cent of total British scooter 
sales for the past five years, despite steadily 
increasing competition from both British and 
Continental manufacturers. 

Right from the start Lambretta Conces- 
sionaires’ policies were firmly based on having 
an outstandingly good product to sell: 

(1) Large scale advertising to attune the public 
mind to motor scooters, treating the psychological 
effect of colour with importance due to the 
feminine influence on scooter sales. 

(2) Setting up a comprehensive spares and service 
organization, complete with a school for training 
British and foreign dealers’ mechanics. 

(3) Sponsoring the British Lambretta Owners 
Association, engendering a spirit of keenness 
among owners and staff alike. 


STRUCTURAL TUBING 


The common thread running through all 
Lambrettas is the use of structural tubing 
suitably bent for the main frame. Welded 
brackets carry the attachments and the body- 
work is pressed steel. A centrally disposed high 
revving single cylinder two-stroke engine is 
mounted beneath the rider with gravity feed 
from the petrol tank to the carburettor. The 
clutch, gearbox, kickstarter, transmission and 
rear stub axle are combined with the engine 
into a single unit. 

A striking feature of the Lambretta scooter Is 
the precision workmanship manifest in its 
component parts, from the largest to the smallest. 
The extensive application of pressure diecast 
aluminium in the engine unit and the use of the 
latest automatic transfer machines at Innocenti s 
are two contributory factors. The line of develop- 
ment of the Lambretta is often puzzling, for it 
is not obvious why some of the changes were 
made at all, especially with such a successful 
basic design. 

The reasons lie in the enormous increase in 
production that has taken place since the early 
days and the progressive production cost reduc- 
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Fig. 4 One of the ‘answers to a universal desire for greater personal mobility. 
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tion that has been achieved. In the ten years 
1948-58 Innocenti’s daily production rate rose 
from 41 to 494 scooters per day. Now, with 
the scooter market approaching saturation in 
some countries, the rate of increase is less 
spectacular; but it gives a clue to the design 
departure which took place in 1959, which was 
so radical that owners of the previous 150 LD 
machine might be forgiven for not recognizing 
the Li series as a Lambretta at all. It was 
necessitated by the urgent need to increase 
production without enlarging the works. 

Lambrettas from the A model up to the 150 D 
and LD had an arrangement of bevel gears and 
shaft drive from the engine and gearbox to the 
stub axle carrying the rear wheel. At first there 
was no rear suspension, the balloon tyre being 
considered sufficiently resilient. But in later 
models limited vertical movement of the rear 
axle was provided, first by means of a knuckle 
joint and spur gear arrangement at the rear of 
the transmission case and finally by allowing the 
whole engine unit to swing under the control of a 
torsion bar. The 150 D (unclothed) and 150 LD 
(standard panels and legshields), which came out 
in 1955, represented the final form of the shaft 
drive machines. An increase in engine capacity 
from 125 to 150 cc gave increased power and a 
cruising speed of 35-40 mph was claimed, with 
the same rather optimistic fuel consumption of 
140 mpg as the earlier machines. Other im- 
provements were to the air filter and the flywheel 
magneto. The two 150cc models then had an 
uninterrupted run of four years during which 
time only minor alterations took place. The 
175cc TV series introduced in 1958 with a 4-speed 
gearbox and chain instead of shaft drive was 
aimed at those requiring a higher speed, and is 
complementary to the other models. 

When, at the end of 1958, Mr. Parolari, Works 
Director, was given the task of designing a new 
scooter to replace the 150 D and LD’s there was 
no question of simply modifying them despite 
their success: the new machine had to be designed 
from scratch. The first Li appeared in early 
1959, the entire task of redesigning, retooling, 
prototype testing and resuming production 
having occupied a mere 8 months. Though 
certain well loved features of the earlier machines, 
notably the shaft drive, had been reluctantly dis- 
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carded, it was an immediate success. To suit 
the increasingly divergent individual requirements 
of low petrol consumption and high engine 
power, the Li was produced in two versions, with 
different sized engines, the 125 and 150 Li. 


NEW ENGINE UNIT 


The engine and transmission unit were re- 
designed using a double roller chain primary 
drive from a pair of sprockets on the crankshaft 
to the clutch and gearbox assembly, which was 
moved close to the rear axle. The new constant- 
mesh gearbox gives four speeds instead of three. 
A removable cover forms one side of the trans- 
mission case giving ready internal access, though 
in practice little or no chain adjustment is 
required. Even the familiar 8 in wheels were 
changed to 10 in diameter for improved road 
holding and braking, with the tread reduced from 
4 in to 34 in, retaining the split rims. The gear 
ratios differ slightly between the 125 and 150 Li, 
and the 150 has battery parking lighting, other- 
wise there is little difference between them. 

Though both machines are characteristically 
lively, there is an earlier fall of in acceleration 
with the 125, and the 150 is to be preferred 
with a pillion passenger or a sidecar. 

A modification to all Lambrettas occurred in 
1960, when, due to an Italian requirement, the 
headlamp was transferred from the rigid front 
cowling to the handlebars. Thus the Li machines 
became known as the Series II]. Early this year 
the engine oil requirement was halved by im- 
provements in the engine bearings giving greater 
economy and a recommended life of 10,000 miles 
between “‘decokes’’. The basic price is approxi- 
mately £170 for the 150 Li and £12 less for the 
125 Li. In these days of spiralling costs the 
Lambretta’s price record is one of praiseworthy 


Official Particulars 





125 Li 150 Li 


Cubic capacity, cc 124 148 

Bore and stroke, mm 52 x 58 57 x 58 
p 5-2at5,200rpm 6-5 at 5,300 rpm 

Petrol/oil ratio ne 50:1 

Maximum speed with 
driver sitting 
upright 

Fuel consumption 
(25 to 30 mph) 

Unladen weight 


42 to 43 mph 49 to 50 mph 
120 mpg 


130 mpg ty 


230 Ib 
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Fig. 5 Cutaway perspective drawing of 150 Lj 
chassis. The parking lamp battery has been 
repositioned on the latest models. 


Front Suspension Assembly 


~ Rear Brake Pedal 


constancy since it was first introduced. 

The Lambretta echoes Italy’s reputation for 
attractive, yet functional, styling, and tends to 
set the standard for general appearance and 
handlebar layout by which other scooters are 
judged. The controls comprise a right hand 
twistgrip throttle and front brake lever, and left 
hand twistgrip gearchange and clutch lever, 
The rear brake is pedal operated and the front 
braking is so designed that it is difficult for a 
novice to lock the front wheel. 

The scooter is not just a temporary fad—it is 
here to stay—but the Italian machines, led by 
Lambretta, are still streets ahead of Britain in 
scooter design. They seem likely to remain so 
until our motorcycle industry make a determined 
breakaway instead of being hidebound by 
standard motor-cycle components. The British 
pedal cycle industry too has been hard hit by 
the tremendous rise in popularity of moderately 
priced and economical two-strokes, and urgently 
requires a new design concept. Significantly, 
Lambretta still find competition keenest in the 
Birmingham area, centre of these two industries. 

An extraordinary factor in the Lambretta’s 
success in this country is the number of missed 
opportunities of filling the scooter market before 
it and the Vespa came on the scene; remember 
the Brockhouse Corgi, derived from the wartime 
paratrooper’s collapsible scooter, and the Swal- 
low Gadabout? 

Innocenti’s works in Milan now employ 
about 6,000 and occupy a total area of 156 acres. 
Over half of the manufacturing resources are 
devoted to scooters and cars, while the remainder 
is occupied with heavy machine tools such as 
boring/milling machines and rolling mills. 

Like all small two-strokes the motor scooter 
can be a temperamental machine. Thanks to 
Innocenti’s 14 years of cumulative scootering 
experience the Lambretta has an extremely good 
reputation for reliability. The electrics have 
been steadily improved, and simplification of the 
day-to-day maintenance requirements minimizes 
the risk of the owner making incorrect settings. 

If you buy a Lambretta, however, it is advis- 
able to buy the excellent Lambretta serviceman $ 
book and do just what it says, even if you follow 
the majority of owners and let the major servicing 
be done by a Lambretta agent. 
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Research 





Ultrasonic Waves Amplified Directly 


Ultrasonic waves have been amplified directly 
in a piezoelectric semiconductor crystal by 
research workers at the Bell Telephone Labora- 
tories, New Jersey, USA. 

The sound waves are amplified by interaction 
with electrons drifting in the crystal, in much the 
same way that electromagnetic waves are ampli- 
fied in a travelling wave tube. 

A new class of solid-state electron devices such 
as amplifiers, oscillators, delay lines and isulators 
now appears possible, based on a combination 
of piezoelectricity and semiconduction in certain 
crystals. Sa 

This new method of amplification was first 
proposed by a research engineer of Bell Labora- 
tories while investigating ultrasonic attenuation 
in piezoelectric semiconductors. Announcement 
of the principle and the first experimental 
verification of it are reported in the 15 September, 
1961, issue of Physical Review Letters, by Drs. 
A. R. Hutson, J. H. McFee and D. L. White. 
They report that they have amplified an ultra- 
sonic wave travelling through a crystal of 
cadmium sulphide by applying a dc electric field 
in the direction of wave propagation. They 
observed gains of 18 decibels in a 15 megacycle 
wave and 38 decibels in a 45 megacycle wave 
travelling through a 7mm length of cadmium 
sulphide. 

The amount of amplification depends on the 
applied voltage and the conductivity of the 


material. Cadmium sulphide was used in the 

«experiment because large single crystals are 
available which are strongly piezoelectric and 
have the required semiconducting properties. 
Since cadmium sulphide is also photoconductive, 
the conductivity can be adjusted to the right 
value for amplification by shining light on to 
the crystal. 

Direct amplification of high frequency sound 
waves is possible because a sound wave travelling 
in a piezoelectric material produces a longi- 
tudinal electric field which travels along with the 
wave. If the material is also conductive, the 
electric field will cause currents to flow in the 
material. Because the piezoelectric field is 
periodic the electrons bunch together in parts 
of the ultrasonic wave. The bunched electrons 
tend to interact with the piezoelectric field and 
consequently react back on the material, thus 
changing the velocity and amplitude of the sound 
wave. 

Dr. D. L. White conceived the idea that if a 
de electric field is impressed on the material, 
so that the bunched carriers are made to drift 
in the direction of wave propagation faster than 
the speed of sound, the sound wave will be 
amplified in a manner similar to the way in 
which electromagnetic waves are amplified in 
a travelling wave tube. 

Drs. Hutson and McFee conducted an 
experiment using a crystal of cadmium sulphide 


with quartz transducers at both ends. A radio 
frequency pulse applied to one _ transducer 
produced an ultrasonic wave which was propa- 
gated through the crystal. It was converted by 
the transducer at the other end to a radio 
frequency signal which was measured under 
various conditions of electric field and con- 
ductivity. 

They found that, if a de field is impressed on 
the crystal while it is in the dark, there is no 
effect on the output signal. Also, if the crystal 
is illuminated without a drift field, conductivity 
increases and the sound wave is attenuated. 
However, if the crystal is illuminated and suffi- 
cient voltage is impressed on the crystal to make 
the carriers drift faster than sound, substantial 
amplification of the sound wave occurs. These 
results verified the predictions that had been made 
earlier by Dr. White. 

Drs. Hutson and McFee also observed 
that, when no signal is put into the device and 
the drift field is applied for a comparatively 
long time, radio frequency acoustic energy builds 
up from thermal noise. Ultrasonic waves 
propagating through the crystal in the direction 
of the drift field are amplified. Gain in this 
direction more than compensates for energy lost 
by reflection at the ends of the crystal and for 
energy lost as the waves traverse the crystal in 
the reverse (non-amplifying) direction. Thus the 
crystal becomes an oscillator. 





Tests on Miniature 


The protection of electrical circuits by miniature 
circuit-breakers, which have an inverse current/ 
time relationship, is the subject of a report just 
issued by the Electrical Research Association, 
Leatherhead, Surrey. 

The report states that the minimum tripping 
current is usually set at about 25 per cent over- 
current. There is, however, a minimum tripping 
time for a given miniature circuit breaker (mcb), 
which is substantially independent of the current. 
For a given temperature rise, the time that a 
current may be permitted to flow in a cable under 
conditions of large over-current should be in- 
versely proportional to the square of the current. 
When the minimum tripping time is reached, 
the heating of the cable will then become propor- 
tional to the square of the current. This could, 
in some cases, impose a limit to the fault current 
that may be associated with a given combination 
of mcb and cable, which might be smaller than 
the maximum fault current of the mcb. 

The report is concerned primarily with thermal 
effects in the protected cable during the operation 
of the mcb in a 250 volt (nominal) circuit with 
currents up to 1,500A at 0-8 power factor. 
These values of current and power factor were 


Circuit-Breakers 


chosen because they had been tentatively agreed 
by a CEE (International Commission on Rules 
for the Approval of Electrical Equipment) 
Committee and there was no British Standard 
available to serve as a guide. 

The conclusions of the ERA report are summed 
up in six parts: (1) A miniature circuit-breaker 
has an operating time that varies inversely with 
current up to a certain value of current and 
thereafter tends to a minimum value which 
seems to be not less than about 10 milliseconds, 
corresponding to one half-cycle. When the 
minimum operating time is reached the heating 
of the cable will thereafter be roughly propor- 
tional to the square of the current. 

(2) If the fault current is large enough in 
relation to the cross-sectional area of the cable 
the heating may be appreciable and this consider- 
ation may impose a limit to the value of fault 
current that may be associated with a given 
combination of mcb and cable; this may be 
lower than the value of current that the mcb is 
capable of interrupting, especially for the 
smaller ratings if the mcb has a low impedance. 

(3) With the current limited to 1,500 A at a 
power factor of 0-8, no instance occurred in 


~ 


which a cable was fused when protected by an 
mceb of the same rating. r 

(4) The risk of damage to a cable when 
subjected to a given prospective current flowing 
for a given time clearly increases as the cross- 
sectional area of the cable is reduced. This 
would imply that, of the types tested at ERA, the 
2A rating flexible cable is the one most likely 
to suffer damage. However, it did not do so 
because the impedance of all the 24. A mcb’s 
tested was high, ranging from 0-32 to 0-94 ohm. 

(5) It is permissible, according to the Institu- 
tion of Electrical Engineers’ Wiring Regulations 
(Regulation 108) for a flexible cable of 2A rating 
(14/0-0076) in a pendant to be protected by a SA 
fuse. However, if the fuse were replaced by a 
5A mcb of the kind tested at ERA, such a com- 
bination could cause fusion of the cable in 
situations where a prospective current of about 
1,000A could be attained. A 23/0-0076 flexible 
cable would stand currents up to 1,500A. 

(6) The maximum ampere? sec passed by an 
mcb do not necessarily occur with a symmetrical 
current. This may be of some significance in 
drafting test clauses, especially if power factors 
lower than 0-8 are considered. 





Water Attack on Engine Cylinder Liners 


Water-side attack on wet cylinder liners is 
becoming increasingly critical with rising engine 
speeds and power-to-weight ratios. On the basis 
of work carried out by the British Internal 
Combustion Engine Research Association and 
experience made available by its member com- 
panies, several suggestions have been made 
regarding the design of cylinders, liners and 
pistons, which may enable the attack to be 
eliminated. Tests made on these proposals are 
described in the current annual report of the 
Association. 

Various cylinder liner specimens coated with 
ceramic alumina have been tested on a hammer 
rig, on which the coating was in contact with a 
flow of water while the inner surface of the liner 
was subjected to repeated impacts. Although 
these specimens showed improved resistance by 





comparison with grey cast-iron, the coatings had 
a tendency to flake, with pits forming in the areas 
from which the coating had disappeared. 

Chromium-plated specimens, without a copper 
undercoating, were also tested on the hammer rig; 
although improved resistance was obtained in 
the undamaged areas, the chromium-plated 
surface had a tendency to crack, with pits forming 
in the uncovered areas. 

Six liners of austentic and nodular iron, some 
with a chromium content, provided by the British 
Cast Iron Research Association and produced by 
Hepworth and Grandage Limited, were subjected 
to accelerated tests in an experimental Petter AV1 
engine. In order to produce water-side attack 
on normal liner materials, this engine was 
operated with a greatly increased piston impact, 
which was obtained by increasing the piston 





clearance to 0-030 in. One of these liners, an 
austentic flake graphite iron of the Ni-Resist 
type, ‘with 2 per cent chromium, 13-4 per cent 
nickel and 6 per cent copper, having an elasticity 
modulus of 13-8 = 10° Ib per sq. in, successfully 
withstood a 200 hour test, showing only a few 
small pits on one side at the bottom of the liner. 

Two other flake graphite liners, with a pearlitic 
matrix, exhibited an appreciable pitting after 
100 hours. The remaining three of the six liners 
were of nodular graphite materials; the best of 
these three had a pearlitic matrix with 2 per cent 
chromium and an elasticity modulus of 24-2 « 10° 
lb per sq. in; after 200 hours of running it showed 
a somewhat greater attack than the Ni-Resist 
material. 

A bitumastic paint, which was tried as a liner 
coating, dissolved after 20 hour’s running. 
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Research for Improved Cutting Tools 


By J. Taylor, B.Sc., A.M.I.Mech.E. and J. S. Jackson, B.Sc., Ph.D, 


Research on new materials, 
combined with studies of 
machinability and metal re- 
moval processes, are being 
carried out by AEI (Rugby) 
Limited to produce cutting 
tools of superior toughness 
and wear resistance. 


‘ear separate groups of the AEI Research 
Laboratory, Rugby, working closely to- 
gether, are concerned with research on machine 
cutting tools. They are the powder metallurgy 
and the machinability groups. The former are 
engaged on research into new types of cutting 
tool materials while the machinability group 
assess the machining properties of such materials 
as well as study the processes of metal removal. 


Powder Metallurgy 


Cemented carbide cutting tools made by AEI 
(Rugby) Limited are marketed under the name 
“ Ardoloy ” by Alfred Herbert Limited. Such 
materials are made by powder metallurgy 
techniques, which enable hard tungsten carbide 
to be formed into relatively ductile shapes 
suitable for cutting tools by utilizing a bonding 
metal, cobalt. For steel machining it is necessary 
to add appreciable amounts of titanium carbide 
to minimize cratering, while carbides of tantalum, 
niobium, chromium and vanadium are also 
sometimes present to control grain size, or 
ductility, or to assist in giving the desired cutting 
performance with respect to toughness. 

Cemented carbides are a composite, com- 
promise material. Wear resistance may be 
increased but at the expense of toughness by 
reducing the binder content. Other means of 
increasing wear resistance by control of grain 
size and, in the case of steel cutting grades, 
increasing the titanium carbide content, or by 
further modifications to structure and analysis, 
almost invariably result in some sacrifice of 
toughness and resistance to chipping. On the 
other hand, improvements in ductility are 
practically always made only at the expense of 
wear resistance. This explains the rather 
confusing number of grades of cemented carbides 
for different operations and materials. 

No such thing as a universal grade capable 
of high performance over a wide range of opera- 
tions and materials has yet been devised, nor 
does it seem likely that one will be developed. 

Research on new materials has two general 
aims—to produce a superior combination of 
toughness and wear resistance and to provide 
more advanced tool materials to meet the ever 
more arduous demands of modern high output 
machining methods and the tougher, harder 
alloys now in use. 

As speeds and feeds increase, both the loading 
and the temperature at the edge of the tool 
increase considerably. It is, therefore, necessary 
to study the means of increasing the retention of 
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hardness at high temperatures. At the same time 
the tip must not oxidize rapidly nor must welding 
occur between the hot turnings and the tip 
surface. Ceramic tips meet these requirements 
in very good measure but are very deficient in 
ductility. In certain applications, however, they 
can be used to great advantage over carbides. 

In developing new cutting tool materials one 
is not confined to compositions based on tungsten 
carbide with cobalt as the binder. It so happens, 
however, that no entirely satisfactory alternative 
system has yet been devised. Even though great 
claims have recently been made for titanium 
carbide base materials, their range of use is 
very narrow at present. 

There are many materials as hard as or harder 
than: tungsten carbide. All such hard materials 
are far too brittle to be used unbonded. For the 
binder phase to be effective, however, it must 
show marked compatibility with the hard phase 
during all stages of its preparation and use. 
In liquid phase sintering the binder phase should 
show marked wettability with the hard phase 
and a strong bond should exist between the 
phases in the fully sintered state. The final 
structure should be homogeneous with fine 
particles of hard phases evenly distributed and a 
complete absence of porosity. Formation of 
brittle phases must be prevented and full control 
be possible over the ultimate size and ratio of 
the phases to give the desired variations in 
mechanical properties. 

Wettability can be measured by sessile drop 
experiments in which the contact angle between 
a molten drop of the binder phase and a solid 
piece of the hard material is measured. Hot 
hardness measurements indicate the capacity 
of a tool tip to operate at high speeds and feeds, 
while metallographic studies of structures can 
also serve to indicate not only room temperature 
properties but to a certain extent with more 
modern techniques, the high temperature proper- 
ties. 

The properties of powders are very much 
conditioned by their atmospheric environment 
and, in processing powders as fine as those used 
in cemented carbide manufacture, particular 
attention must be paid to the influence of surface 
films and adsorbed gases as well as the manner 
in which they are affected by controlled atmos- 
pheres or high vacuum. 

Although powder metallurgy research can 
provide certain answers as to how some of the 
required properties can be obtained in a cutting 
tool material, it is essential to supplement 
metallurgical tests with carefully planned machin- 
ability tests such as those described below. 

In such a manner the effect of the numerous 
metallurgical variables conditioning the per- 
formance of experimental variations of standard 
materials and completely new systems can be 
appreciated. Examples of the outcome of the 
research at Rugby are Ardoloy AK, a particu- 


Fig. 1 Structure of Ardoloy AK, x 1,200 


larly tough grade of carbide and the AEI Ceramic 

The productivity of the metal cutting operation 
ultimately depends on the ability of the tool eng 
to withstand the extreme pressures and tempera. 
tures set up by the cutting action. Increasing 
the durability of the tool edge raises the optimum 
cutting speed, and lowers the cost of manufacture 
so there is an obvious incentive for industry to 
find ways of reducing wear on cutting tools. 
The work of the machining group in the Rugby 
Laboratory has, therefore, been directed towards 
finding ways of making tools more durable and 
faster cutting. 


Machinability 


The classical empirical approach to tool life 
investigations was largely concerned with finding 
the constants in the Taylor equation, 

Vi" =€ 

but while providing useful information for 
estimating purposes it did little to elucidate the 
mechanism of tool wear. A more fundamental 
approach has been used at Rugby, which consists 
of studying the way in which tools wear when 
various parameters are altered. The justification 
for this method lies in the fact that cutting 
ability, the alteration in workpiece surface 
finish and dimensions correlate reasonably well 
with the wear on the tool, and the latter is an 
easy quantity to measure. 

Fig. 3 shows an idealised profile of a worn tool. 
On the flank adjacent to the machined surface a 
flat has been created while on the rake face 
over which the chip slides a depression or crater 
has been formed. The relative sizes of the worn 
regions depend on the cutting conditions, tool 
and work material, and other variables. Gener- 
ally, fine feeds will lead to a predominance of 
flank wear over cratering, and as cutting speed 
and feed increase, the rate of crater wear may 
increase more rapidly than the rate of flankwear. 
In these circumstances, the size of the crater may 
determine the end point of tool life, but in the 
factories with which the authors are associated 
flank wear prevails. Laboratory experiments 
usually entail cutting with specially prepared 
tool tips under carefully controlled conditions, 
and measuring at intervals the size of the worn 
regions. The average width of the flank wear 
scar (W,»,) and the width and depth on cross- 
sectional areas of the crater are measured, using 
optical methods and profilometers. Fig. 4 
shows a typical plot of these quantities related 
to time. 

Early experiments dealt with the effect of 
altering some geometrical parameters relating 
to the tool on the life of high speed milling 
cutters. When slab milling Nimonic 80A, in- 
creasing the clearance angle from 6° to 18° was 
found to increase the cutter life by approximately 
200 per cent. The effect is to reduce the slope 
of the W,,-t graph, and as the cutters were found 


Fig. 2. Structure of AEI Ceramic, x 1,200 
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Fig. 3 Idealized profile of worn tool. 


to fail at a constant value of Wm (beyond this 
accelerated wear sets in), the tool life is auto- 
matically increased. Similar results were found 
to hold for face milling carbon steel, and sub- 
sequently these findings were applied in the 
factory with beneficial results. Provided not 
much heat is generated in cutting, the slope of 
the Wm-t graph is proportional to the cotagent 
of the clearance angle. 

In face milling, besides clearance angle there 
are two other important parameters connected 
with the shape of the cutting edge; these are the 
rake and corner angle. A 3* experiment replica‘ed 
3 times showed that corner and clearance angles 
greatly affected tool life and also that the separate 
effects were mutually independent. The corner 
angle effect is fairly well known but the magnitude 
may not be generally appreciated. Altering 
the corner angle from 25° to 65° multiplies the 
tool life by a factor of 6 while increasing the 
clearance angle from 5° to 15° multiplies tool 
life by a factor of 2-5. Increasing both angles 
from the low values (which are found in practice) 
to the higher levels, can result in 1,400 per cent in- 
crea:ein tool life. Surprisingly, the angle which has 
most attracted the attention of experimenters in 
the past, the rake, has little effect on the rate of 
flank wear when machining carbon steel, and 
similarly when milling 12 per cent Cr stainless 
steel altering the rake angle from 5° to 25° only 
increased tool life by 20 per cent. The higher 
rakes do have certain practical advantages with 
regard to finish and power consumption. 

In recent years more attention has been 
devoted to the wear of sintered tool materials 
because these have greater potentialities than 
has high speed steel for increasing productivity. 
The typical plot Wm against t (Fig. 4) shows 
this to be straight after the initial curvature, and 
in fact, the great majority of flank wear results 
conform to this shape. Naturally there is a 
residual scatter, but when attempts are made to 
reduce the residual variation by refining ex- 
perimental technique, the plot remains straight 
and the usual tests reveal no evidence of curvature 
after the initial period. It was apparent that 
straightness was a fundamental property of the 
Wm-t graph (provided the tool flank is flat). 
An attempt has been made to explain this by 
assuming that the volumetric tool wear rate is 
proportional to the area of the wear scar; an as- 
sumption based on sound physical reasoning. 

If this hypothesis is accepted, then it is easy to 
see that 

Wm = at + W,, 


(where W, is width of wear scar at zero cutting 
time, a is constant) and also that the slope, a, 
Is proportional to the cotangent of the clearance 
angle, the relationship already mentioned. What 
IS more interesting, however, is that the de- 
velopment of the crater can be shown to follow 
the same principle; the mathematical relationship 
Is slightly more involved, and an additional 
assumption has to be made about the shape of 
the crater cross-section. It can be shown 
that the crater radius, Rect, «t"; crater depth, 
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y, ef; crater cross-sectional area, V-, o f°; and, 
att3 
> 
These relationships have been found to hold 


_ experimentally when turning plain carbon steel 


and some alloy steels. The clearance angle 
relationship was also found to hold when 
milling glass filled resin, and Wy»,-t curves of 
exactly the same shape as in Fig. 4 have been 
found when drilling rock under forced feed 
condition. The fact that similar results obtain 
under widely separated conditions would imply 
that the tool wear principle is universal. 

These theoretical and experimental findings 
form the basis of machining tests designed to 
evaluate experimental tool materials produced 
by the Powder Metallurgy group in a programme 
designed to improve the performance of carbide 
tool materials. The flank and crater wear 
resistance of the test material are compared by 
finding the position and slope of the straight 
line graphs of W,» against t; crater depth, y, 
against ¢, and log crater-volume against log f. 

Tool wear is very sensitive to small changes in 
condition and is affected by the presence of 





Fig. 5 Annulus turned with (A) sharp tool and 
(B) worn tool, 


variables in the tool and work material which 
do not affect their mechanical and physical 
properties. There is, therefore, an appreciable 
variability in all tool wear experiments, and while 
the Wy»,-t graph obtained from a single test 
will be straight, it can only be regarded as one 
sample of an infinite population of curves that 
could be derived from that particular combina- 
tion of cutting conditions. In order to obtain a 
reasonable estimate of the experimental curve it 
is necessary to replicate the test, which would 
consume an excessive amount of material and 
time if the tool tips had to be tested for the full 
duration of tool life. Since, however, the posi- 
tion and slope of the graphs can be fixed by 
two points it is only-necessary to run the tools 
for a relatively short time, taking just two 
wear measurements in this period. A preliminary 
test must be performed to find the time required 
to get beyond the curvature, and both wear 
measurements are taken after this period. 

In a recent experiment, four tool materials 
with slightly varying composition, sintered at 
three different temperatures, were tested at two 
cutting speeds and two feed rates and each 
combination of speed, feed, material and tem- 
perature was replicated four times, making 192 
tests in all. With each combination twenty 
cu. in of material (0-4 per cent carbon steel) was 
removed and wear measurements taken. A 
further twenty cu. in was then removed and tool 
wear measured again. Tests were carried out in 
random order. The significance of the results 
was examined by an analysis of variance and 
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Fig. 4 Variation of wear scar and crater. 


it was possible to select quite unambiguously 
the best combination of tool composition and 
temperatures. This experiment would have 
detected with certainty a difference of 5 per cent 
in the main effects. 

The potentiality of the sintered tool materials 
for improving productivity is greatly enhanced 
if their toughness can be increased without 
unduly sacrificing wear resistance, because this 
class of tool can then be used in applications 
(particularly planing and milling) where existing 
sintered materials would shatter. The machining 
group has developed a method for testing the 
toughness of carbide materials by which the 
relative merits of experimental grades in this 
respect can be rapidly and accurately compared. 
The test consists of a milling experiment of such 
severity that even the strongest carbide edge 
shatters to a certain extent. By repeating the 
test a sufficient number of times and measuring 
the extent of the shattered portion, the toughness 
can be assessed and a numerical parameter 
assigned to the material. 

Current basic work is concerned with gaining 
closer understanding of the wear phenomena 
occurring on the flank of carbide tools when 
machining medium-carbon steel. Referring once 
again to the curve of Wm-t, a preliminary result 
indicates that the mechanism of tool wear in the 
initial stages differs from that occurring on the 
straight part of the curve. In the initial stages 
the wear scar has a rough appearance which 
changes to a smooth and more polished state. 
By continual etching with a solution of iodine 
in methanol, the high initial rate can be main- 
tained indefinitely, but when the scar has changed 
appearance it is much more resistant to the 
effects of the etchant. There seems to be a 
protective layer present in a developed scar. 

The influence of the flank wear scar on surface 
finish is also being studied, and it is found that 
the rubbing action of the scar against the ma- 
chined surface is remarkably effective in reducing 
the roughness. Fig. 5 shows the end of a 
tubular specimen which has been turned with a 
cutting edge, part of which is initially sharp, and 
part having a wear scar 0-0075 in wide. The 
annulus turned by the sharp part has a matt 
surface with a centre line average (CLA) of 11 
micro in, while the part turned with the worn 
edge is polished and has a. roughness of 3-5 
micro in CLA. The asperities formed by the 
cutting action have been partially flattened by 
subsequent rubbing. It would seem that the 
effects of the tool flank are more important in 
determining tool behaviour than has previously 
been suspected. 
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Domestic Knitting Machines 


ii WILL come as a surprise to most people to 

know that the first knitting machine was 
actually made in 1589. It was developed by the 
Rey. William Lee and was a very simple circular 
frame mechanism bearing a direct relationship 
to the “French knitting’”’ but from it have 
sprung all the complicated machines that are 
on view at present at Belle Vue, Manchester, 
where the 1961 International Knitting Machinery 
Exhibition is being held. The exhibition is 
open from 11 to 21 October. 

Belle Vue is concerned almost entirely with 
machines for industry. There is another branch 
which has grown greatly since the war and that 
is the development of machines for use in the 
home. These are still generally too large to 
be carried around, consequently it is probable 
that the ubiquitous knitting needle will continue 
in existence—perhaps fortunately in view of its 
many ancillary uses. 

At present there are some half dozen makes of 
knitting machines on the market in this country. 
Owing to its inherent limitations the circular 
frame has almost died out and most modern 
machines have a straight bed. A completely 
British one is that made by Knitmaster Limited, 
of Winchelsea Road, Harlesden, London, 
NWI10. Several models are produced, the 
simplest being a single bed machine having 
169 needles. These needles take the place of 
what might be described as the “‘ casting-on ”’ 
or stationary needle used in ordinary hand- 
knitting. The slider is pushed along the bed 
by hand and in passing moves the needles. 
The wool is fed through the slider and as the 
needles move so the stitches are made. Attach- 
ments enable ribs to be knitted and patterns set up. 

Other machines in the Knitmaster range are 
the Super Plus 6500 which has 169 needles and 
is capable of making 50 rows per minute or over 
8,000 stitches, and the Super Plus 7500. The 
latter has 203 needles and will work at 50 rows 
per minute also, but the greater number of 
needles brings the number of stitches made to 
over 10,000 in the same time. There is a holding 
position for turning heels and shaping. 

From Switzerland come the Passap machines; 
their London office being at 24 Fitzroy Square 
London WI. There are two machines in the 
range, the Automatic and the Duomatic. The 
Automatic is a single bed machine with 201 
needles spaced 7 to the inch giving a 30in 
width of finished fabric. A wide range of 
stitch patterns is possible, and to enable ribbing 
to be made an attachment can be added directly 
to the machine without any modification. 

The Duomatic is a double bed machine with 
179 latch needles in each bed, making 358 in all, 


spaced at 6 to the inch. Fabric up to 34} in 
wide can be knitted on each bed, and a refine- 
ment is that the pattern selection is carried out 
by a push button and a dial, and ribbing can be 
done on the machine without the need for fitting 
an attachment. 

Another Swiss make is by Orion, whose 
London showrooms are at 392 Euston Road, 
London, NW1, their head office being at 25-27 
Barton Arcade, Deansgate, Manchester 3. 
Like Passap they make both single and double 
bed models, but in addition they have a power 
operated machine. The model 220 is the sim- 
plest; it is fitted with 220 needles and a bed 
length of 46in. The thread can be laid in 
either by hand or automatically by means of a 
new adjustable thread layer. The latter enables 
different colours of wool to be knitted in at the 
same time. 

The Orion model 2 is a double bed machine 
of all metal construction. There are 180 needles 
in-each bed, making 360 stitches in all. Auto- 
matic casting-on and automatic wool feed are 
included and knitting includes plain, stocking 
stitch, seamless circular knitting and all types of 
ribbing without the use of any additional attach- 
ment. A built-in holding position simplifies the 
turning of sock heels and the knitting of multi- 
coloured and lacy patterns. When it is desired 
to do stocking stitch over more than 180 needles 
(the total in one bed), the two beds can be linked 
together to make up the required number. 

The third model available from Orion is 
electrically driven. The beds and the slides are 
basically the same as for the standard model 2 
but are mounted on a stand instead of being used 
on a table. The speed of movement of the slides 
is governed by a foot switch according to the 
pressure exerted. Thus both hands are left free. 
Two adjustable stops are used to control the 
length of movement of the slide and to reverse 
its direction at the end of each row. These 
stops are initially set to the width of knitting 
required. If it is desired to operate the machine 
by hand, it is a simple matter to disengage the 
motor by withdrawing a plunger. 

The manufacturers provide considerable ser- 
vice with their ‘machines. Knitmaster have 
1,500 private tutors distributed around the 
country who can be called on to render aid to 
anyone in need, and they publish a monthly 
magazine. 

Passap also produce a magazine. For instruct- 
ing dealers and agents they have a training 
school at Bexhill, and recently they have extended 
these facilities to all Passap owners who are 
able to go there for a week’s residential course, 
Monday to Friday. The residential school was 
opened in September, 1960, and at present the 
popularity is such that at least 10 weeks notice 
is required. 


The Passap Duomatic is a double bed 


(Left) 
machine with a total of 358 needles. 


(Below) An electrically driven double bed 
machine with 360 needles is made by Orion. 
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